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INTRODUCTION 


APPLICABILITY 


Application of this handbook is limited to the specific P-180 AVANTI model airplane designated 
by serial number and registration number on the face of the title page of this handbook. 


This handbook cannot be used for operation purposes unless kept in a current status. 


REVISIONS 


The information compiled in the Pilot’s Operating Handbook, with the exception of the 
equipment list, will be kept current by revisions distributed to the airplane owners. The 
equipment list was current at the time the airplane was licensed by the manufacturer and 
thereafter must be maintained by the owner. 


Revision material will consist of information necessary to update the text of the present 
handbook and/or to add information to cover added airplane equipment. 


I. Revisions 


The original issue is identified by the revision code AO. Subsequent revisions are identified 
by the revision date and code: A1 for the first, A2 for the second, etc. 

A complete reissue of the manual will be identified by the revision code BO. Subsequent 
revisions of the reissue will be identified as follows: B1 the first, B2 the second, etc. 


Revisions will be distributed whenever necessary as complete page replacements or 
additions and shall be inserted into the handbook in accordance with the instructions given 
below: 


1. Revision pages will replace only pages with the same page number. 
2. Insert all additional pages in proper numerical order within each section. 


3. Page numbers followed by a small letter shall be inserted in direct sequence with the 
same common numbered page. 


NOTE 


It is the responsibility of the owner to maintain this handbook in a 
current status when it is being used for operational purposes. 
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II. Identification of Revised Material 


Revised text and illustrations shall be indicated by a black vertical line along the right margin 
of the page, opposite revised, added or deleted material. A line along the right margin of the 
page opposite the page number will indicate that an entire page was either renumbered or 
added. 


Black lines will indicate only current revisions with changes and additions to or deletions of 
existing text and illustrations. Changes in capitalization, spelling, punctuation or the physical 
location of material on a page will not be identified by symbols. 
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FOREIGN CERTIFICATIONS 


For each foreign country for which specific pages are requested by the Certification Authority, a 
separate list of specific pages is here provided. 


CANADIAN CERTIFICATION 


The pages listed below are applicable only to the Canadian registered airplanes and bear the 
applicability limitation "Canadian A/C": 


l.a, 2.a, 2-7.a, 2-13.a, 2-14.a, 2-16.a, 2-17.a, 2-18.a. 


The lowercase suffix ".a" following the page number will identify the Canadian variant of the 
affected pages. 


The note "RAI Approved" on the above listed pages means that they are approved according to 
the TRANSPORT CANADA letter ARD 5010-A529 dated July 26, 1991. 


FEDERAL REPUBLIC OF GERMANY CERTIFICATION 


The pages listed below are applicable only to the FRG registered airplanes and bear the 
applicability limitation "German A/C": 


2-15.b, 9-83.b, 9-128.b, 9-140.b. 


The lowercase suffix ".b" following the page number will identify the German variant of the 
affected pages. 


The note "RAI Approved" on the above listed pages means that they are approved according to 
the LBA letter I 312-2075/91 dated September 23, 1991 and the LBA letter dated January 31, 
1992. 

NOTE 


Supplement No. 5 "Global Wulfsberg GNS-X Multisensor Area 
Navigation System" at Section 9 of this Manual is not certified in 
Germany. The affected pages, from 9-89 to 9-96, are not applicable to 
the FRG registered airplanes. 


FRENCH CERTIFICATION 


The pages listed below are applicable only to the French registered airplanes and bear the 
applicability limitation "French A/C": 


2-11.c, 9-51.c, 9-59.c, 9-60.c, 9-65.c, 9-76.c. 


The lowercase suffix ".c" following the page number will identify the French variant of the 
affected pages. 


The note "RAI Approved" on the above listed pages means that they are approved according to 
the D.G.C.A. fax. message No. 53544 revision one dated May 19, 1993. 
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LIST OF EFFECTIVE PAGES 


REISSUE........... BO? aoe 6 es enmie eevee June 19, 1992 
REVISION .......... Bl eis aes September 29, 1992 
REVISION.......... Bi esstectis od seb November 10, 1992 
REVISION.......... BS 65 niko os, Seog aes April 20, 1993 
REVISION.......... Bw encase 8a wide es May 19, 1993 
REVISION.......... Bb ti53.5 deta. slelewe Bee July 12, 1993 
REVISION.......... BG iis nsdeeceeee December 3, 1993 
REVISION.......... BU eeieatileltretiverete February 1, 1994 
REVISION.......... BS) een, ses deecdcgpee eres July 26, 1995 
REVISION.......... Boe sed iP ivecd seats June 27, 1996 
REVISION.......... BIO inne eerenese eotiese March 7, 1997 
REVISION.......... BU. cietctat aes March 9, 1998 
REVISION.......... B12 saline es a owe August 3, 1998 
REVISION.......... BIB: 5. ose 3 scepter October 25, 1999 
REVISION .......... BIA fie eis Maeisies January 21, 2000 
REVISION.......... BUB ois es ete ieracte 5088 April 12, 2000 
Page Rev. Applicability Page 

Title 1 B29 2-15 

2 Bo 2-15.b 

Title l.a B29 Canadian A/C 2-16 

2.a BO Canadian A/C 2-16.a 

0-1 thru 0-4 BO 2-17 

0-5 B28 2-17.a 

0-6 Bo 2-18 

0-7 thru 0-9 B30* 2-18.a 

0-10 B24 2-19 

OA-1 B2 2-20 

OA-2 B3 2-21 

0A-3 B4 2-22 

O0A-4 B5 2-23 

OA-5 B7 2-24 thru 2-25 
0A-6 B8 2-26 

OA-7 B10 2-27 thru 2-28 
0A-8 Bll 3-1 thru 3-iv 
0A-9 B12 3-1 

0A-10 B13 3-2 thru 3-4 
OA-11 B15 3-5 

0A-12 B18 3-6 thru 3-8 
0A-13 B20 3-9 thru 3-10 
0A-14 B22 3-11 

OA-15 B23 3-12 thru 3-13 
0A-16 B24 3-14 

0A-17 B26 3-15 

0A-18 B27 3-16 

0A-19 thru 0A-20 B30* 3-17 

OB-1 thru OB-4 B27 3-18 

1-1 thru 1-iv BO 3-19 

1-1 thru 1-3 BO 3-20 

1-4 B27 3-21 

1-5 B22 3-22 thru 3-24 
1-6 thru 1-12 BO 3-25 thru 3-27 
2-1 thru 2-ii B12 3-28 

2-ili B27 3-29 

2-iv BO 3-30 

2-1 thru 2-3 BO 3-31 

2-4 thru 2-5 B30* 3-32 thru 3-33 
2-6 B12 3-34 

2-7 B22 3-35 

2-7.a B22 Canadian A/C 3-36 

2-8 Bo 3-37 

2-9 B30* 3-38 

2-10 B27 3-39 thru 3-40 
2-10/1 thru 2-10/2 B27 3-41 

2-11 B24 3-42 

2-11.c B24 French A/C 3-43 

2-12 B22 3-44 

2-13 B20 3-45 

2-13.a B12 Canadian A/C 3-46 

2-14 BO 3-47 

2-14.a Bo Canadian A/C 3-48 
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8-51 thru 3-52 
3-53 thru 3-54 
4-i 
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4-iii thru 4-iv 
4-1 thru 4-2 
4-3 thru 4-4 
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4-10 
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4-27 

4-28 

4-29 

4-30 

4-31 

4-32 

4-33 

4-34 

4-35 

4-36 
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4-42 thru 4-44 
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4-49 

4-50 thru 4-52 
4-53 thru 4-54 
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5-39 thru 5-43 BO 6A-46 B10 9-1 B27 

5-44 thru 5-72 B9 6A-47 B28 9-2 thru 9-6 BO 

5-78 thru 5-84 BO 6A-48 BO 9-7 thru 9-12 Bll 

5-85 thru 5-88 B9 6A-49 thru 6A-50 B20 9-13 thru 9-15 BO 

6-i thru 6-ii BO 6A-51 thru 6A-52 B11 9-16 B4 

6-iii B27 6A-53 B12 9-17 thru 9-29 BO 

6-iv BO 6A-54 BO 9-30 B4 

6-1 B8 6A-55 B12 9-31 thru 9-51 BO 

6-2 thru 6-3 Bo 6A-56 Bo 9-51.c B4 French A/C 
6-4 B5 6A-57 Bll 9-52 thru 9-55 BO 

6-5 BO 6A-58 BO 9-56 thru 9-57 Bll 

6-6 thru 6-8 B27 6A-59 B9 9-58 thru 9-59 BO 

6-8/1 thru 6-8/2 B27 6A-60 B24 9-59.¢ B4 French A/C 
6-9 thru 6-10 BO 6A-61 BO 9-60 BO 

6-11 B24 6A-62 thru 6A-63 B24 9-60.c B4 French A/C 
6-12 thru 6-13 BO 6A-64 B25 9-61 thru 9-65 BO 

6-14 B25 6A-65 thru 6A-66 BO 9-65.c B4 French A/C 
6-15 thru 6-17 BO 7-1 B20 9-66 thru 9-76 BO 

6-18 B25 7-ii B26 9-76.c B4 French A/C 
6-19 thru 6-21 BO 7-iii thru 7-iv BO 9-77 thru 9-81 BO 

6-22 thru 6-24 Bl 7-1 B15 9-82 B7 

6-25 thru 6-26 B38 7-2 B13 9-83 BO 

6-27 B2 7-3 thru 7-11 BO 9-83.b BO German A/C 
6-28 thru 6-29 B38 7-12 B24 9-84 thru 9-85 BO 

6-30 B10 7-13 B4 9-86 Bll 

6-30/1 B10 7-14 thru 7-17 BO 9-87 B7 

6-30/2 B22 7-18 thru 7-19 B27 9-88 thru 9-90 BO 

6-31 thru 6-33 B38 7-20 thru 7-21 BO 9-91 thru 9-96 B11 

6-34 thru 6-35 Bb 7-22 B27 9-97 thru 9-100 BO 

6-36 thru 6-37 B12 7-23 thru 7-27 BO 9-101 Bll 

6-38 thru 6-39 B16 7-28 B24 9-102 thru 9-107 BO 

6-40 thru 6-41 B24 7-29 B22 9-108 Bll 

6-42 thru 6-44 B25 7-30 thru 7-31 BO 9-109 thru 9-113 BO 

6A-1 BO 7-32 B24 9-114 B10 

6A-2 B22 7-33 B30* 9-115 thru 9-116 BO 

6A-3 B26 7-34 BO 9-117 Bl 

6A-4 BO 7-35 B4 9-118 B19 

6A-5 thru 6A-6 B14 7-36 thru 7-45 BO 9-119 B10 

6A-7 thru 6A-9 B20 7-46 B6 9-120 B38 

6A-10 B28 7-47 B22 9-121 B19 

6A-11 B26 7-48 B24 9-122 B20 

6A-12 thru 6A-13 BO 7-49 thru 7-57 BO 9-123 B10 

6A-14 B22 7-58 B20 9-124 thru 9-125 Bl 

6A-15 BO 7-59 B27 9-126 thru 9-128 B13 

6A-16 Bl 7-60 BO 9-128.b B13. German A/C 
6A-17 B26 7-60/1 B20 9-129 thru 9-130 Bl 

6A-18 Bl 7-60/2 B27 9-131 thru 9-132 B11 

6A-19 BO 7-60/3 thru 7-60/4 B20 9-133 thru 9-185 B13 

6A-20 B38 7-61 thru 7-62 BO 9-136 Bl 

6A-21 B25 7-63 B12 9-137 thru 9-140 B13 

6A-22 Bo 7-64 thru 7-70 BO 9-140.b B13. German A/C 
6A-22/1 BS 7-71 B12 9-141 thru 9-142 Bd 

6A-22/2 B5 7-72 B30* 9-143 thru 9-144 B11 

6A-22/3 B20 7-73 thru 7-74 BO 9-145 thru 9-147 B13 

6A-22/4 Bll 7-75 thru 7-77 B20 9-148 B5 

6A-22/5 B12 7-78 B26 9-149 B8 

6A-22/6 B25 8-i thru 8-iv BO 9-150 thru 9-151 ~=B5 

6A-23 B26 8-1 thru 8-5 BO 9-152 B6 

6A-24 BO 8-6 B15 9-153 B8 

6A-25 B22 8-7 BO 9-154 thru 9-158 B6 

6A-26 BO 8-8 B6 9-159 B5 

6A-27 B27 8-9 B8 9-160 B8 

6A-28 thru 6A-29 B28 8-10 B7 9-161 B6 

6A-30 B27 8-11 B27 9-162 thru 9-163 B8 

6A-31 thru 6A-32 BO 8-12 B24 9-164 B22 

6A-33 B14 8-13 thru 8-14 B8 9-165 B8 

6A-34 BO 8-15 thru 8-20 BO 9-166 B5 

6A-35 B27 9-1 B27 9-167 thru 9-168 B8 

6A-36 BO 9-ii thru 9-iii Bll 9-169 thru 9-170 B22 

6A-37 B28 9-iv B15 9-171 thru 9-175 Bd 

6A-38 Bll 9-v B20 9-176 Bll 

6A-39 thru 6A-42 BO 9-vi B27 9-177 thru 9-180 Bd 

6A-48 thru 6A-44 B24 9-vii B28 9-181 thru 9-182 B30* 

6A-45 B22 9-viii B29 9-183 Bll 
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9-241 
9-242 
9-243 
9-251 
9-255 
9-258 
9-261 
9-262 
9-265 
9-266 
9-267 
9-277 
9-278 
9-285 
9-292 
9-293 


hru 9-250 
hru 9-254 
hru 9-257 
hru 9-260 


hru 9-264 


hru 9-276 
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hru 9-291 
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Rev. 


B12 
B10 
Bll 
B12 
B20 
B14 
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9-299 thru 9-304 B22 
9-305 thru 9-318 B23 
9-319 thru 9-342 B26 
9-343 thru 9-370 B27 
9-371 thru 9-383 B28 
9-384 B30* 
9-385 thru 9-387 B28 
9-388 thru 9-389 B30* 
9-390 thru 9-402 B28 
9-403 thru 9-406 B29 
9-407 B29 (S/N 1016 to 1104) 
9-407.bis B30* S/N 1004 to 1015 
9-408 thru 9-497 B29 
9-498 B29 (S/N 1016 to 1104) 
9-498.bis B30* S/N 1004 to 1015 
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The List of Effective Pages, applicable to manuals of every operator, lists all the basic pages and 


the variants required by the foreign countries. Each manual must contain either basic pages or 
one variant only of these pages, as applicable. 
Unless otherwise stated, pages are applicable to all airplanes. Each page variant has a specific 
applicability. 
Pages affected by the current revision are indicated by an asterisk (*) following the revision code. 


REISSUED: June 19, 1992 


REVISION: B30 March 20, 2008 


Report 6591 
Page 0-9 


P-180 AVANTI PIAGGIO 


SECTION 0 AERO f 


INTRODUCTION 


INTENTIONALLY LEFT BLANK 


Report 6591 REISSUED: June 19, 1992 
Page 0-10 REVISION: B24 December 18, 2002 


vale S P-180 AVANTI 
PIAGGIO 77) SECTION 0 
INTRODUCTION 


PILOT’S OPERATING HANDBOOK LOG OF REVISIONS 


Current Revisions to the P-180 AVANTI Pilot’s Operating Handbook, REPORT: 6591 reissued 
June 19, 1992. 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
BO Reissue R.A.I. Letter 282.378/SCMA 
dated July 7, 1992 
Bl Option No. 3 and Standard "B" R.A.I Letter 284.656/MAE 
Cabin Configurations dated November 3, 1992 
Supplements 9 and 10. 
0-7 Update List of Effective Pages. 
OA-1 Update Log of Revisions. 
2-13 and 2-13.a | Correct Noise Level. 
6-22 to 6-23 | Add Option No. 3 Cabin Configuration. 
6-24 to 6-26 | Add Standard "B" Cabin Configuration. 
6A-3 Add Supplement 9 items. 
6A-9 Update Equipment List. 
6A-16 Add Standard "B" Cabin Configuration. 
6A-18 Add Option No. 3 Cabin Configuration. 
6A-43 to 6A-45 | Update Equipment List. 
6A-47 Update Equipment List. 
6A-51 to 6A-52 | Update Equipment List. 
9-11 to 9-1v Revise and add pages to Table of Contents. 
9-57 Amend Statement. 
9-117 to 9-124 | Add pages with Supplement 9. 
9-125 to 9-136 | Add pages with Supplement 10. 
B2 Option No. 8 Cabin Configuration. R.A.I Letter 285.261/MAE 
dated December 24, 1992 
0-7 Update List of Effective Pages. 
OA-1 Update Log of Revisions. 
6-26 to 6-28 |Add Option No. 8 Cabin Configuration. 
6A-22/1 Add Option No. 8 Cabin Configuration. 
6A-22/2 Add Blank Page. 
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PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont.) 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B3 Miscellaneous Updating. R.A.I Letter 93/1449/MAE 


Option No. 5, 9 and 10 Cabin Configurations, dated May 19, 1993 


Add NOTE at FRG Certification. 
Update List of Effective Pages. 
0 OA-4 | Update Log of Revisions. 
9 Correct Max. Specific Load and Max. Weight. 
23 Amend Placard. 
ll Update Table of Contents. 
-3 Add Note. Amend Caution. 
Rearrange material. 
4 Rearrange material. 
7 Amend step 5. at "Rear Fuselage (Left Side). 
8 Add Test, Check and Warning from 
"Before Engine Starting". 
9 Move steps to other Procedures. 
Add last step and Note. 
Rearrange step sequence. 
4-10 Left Page Blank. 
4-11 Add step and test. Renumber sequence. 
4-12 Rearrange step sequence. 
4-14to 4-15 | Add steps from "Before Engine Starting". 
Rearrange material and step sequence. 


4-15 Add steps to "Taxing". Amend step at 4.2.6. 
4-16 Delete Note. 
4-17 Add step to "Climb". 
4-19 Rearrange step sequence. Add Note. 
4-20 Add steps and Note. Rearrange material. 
4-21 Add Note. Add step. Rearrange material. 
4-23 Add Note. Amend Caution. 

Rearrange material. 
4-24 Rearrange material. 
4-28 Amend "Rear Fuselage (Left Side). 


4-28 to 4-29 |Add Test, Check and Warning from 
"Before Engine Starting". 

4-29 to 4-30 | Move steps to other Procedures. 
Add last step and Note. 

Rearrange material. 


4-31 Add step and test. 
4-32 Rearrange step sequence. 
4-33 Add steps from "Before Engine Starting". 


Rearrange material and step sequence. 
4-35 to 4-86 | Rearrange material. 
4-37 Add step. Rearrange material. 
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Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B3 (cont.) R.A.I Letter 93/1449/MAE 


dated May 19, 19938 


4-38 Add steps to "Taxiing". 
Amend statement at 4.3.6. 
Delete Note to "Before Takeoff". 
Rearrange material. 
4-39 to 4-41 | Rearrange material. 

4-40 Add statement to "Climb". 

4-42 Rearrange "After Landing" sequence. 
Add steps and Note to "After Shutdown". 
Rearrange material. 


4-43 Rearrange material. Add Note. 

4-48 Amend step. Add step. 

6-111 Update List of Illustrations. 

6-25 Add Cabin Baggage Compartment Table. 
6-26 Amend table, add Warning and 


correct illustration. 

6-28 to 6-29 |Add Option No. 9 Cabin Configuration. 
6-30 to 6-31 |Add Option No. 10 Cabin Configuration. 
6-32 to 6-33 | Add Option No. 5 Cabin Configuration. 


6-34 Add Blank Page. 
6A-6 Add alternate Part Number. 
6A-20 Add Option No. 5 Cabin Configuration. 
6A-22/1 Amend item arm and moment. 


6A-22/2 Add Option No. 9 Cabin Configuration. 
6A-22/3 Add Option No. 10 Cabin Configuration. 
6A-22/4 Add Blank Page. 


6A-23 Add 25-50 Chapter/Section. 
6A-38 Add alternate Part Number. 
9-119 Add Altitude Limit. 

Amend Placard. 
9-120 Amend "Normal Procedures". 


9-128.b Add page for German A/C. 


B4 French Certification. R.A.I Letter 93/1559/MAE 
dated May 28, 1993 
0-5 List French Certification pages. 
0-7 Update List of Effective Pages. 


OA-3 toO0A-4 | Update Log of Revisions. 
2-1 to 2-11 Update Section 2 Table of Contents. 
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B4 (cont.) R.A.I Letter 93/1559/MAE 
dated May 28, 1993 
2-11.c Add page for French A/C. 
2-22 Add Placard Position. 
2-23 Add Placard. 
7-13 Amend as per S.B. 80-0040. 
7-35 Amend as per S.B. 80-0040. 
9-16 Amend as per S.B. 80-0040. 
9-30 Amend as per S.B. 80-0040. 
9-51.¢ Add page for French A/C. 
9-59.¢ Add page for French A/C. 
9-60.c Add page for French A/C. 
9-65.c Add page for French A/C. 
9-76.¢c Add page for French A/C. 
B5 Option No. 11 Cabin Configuration. R.A.I Letter 93/2403/MAE 
Supplements 11, 12, 13, 14. dated August 10, 1993 
0-5 Add page at FRG Certification pages. 
0-7 Update List of Effective Pages. 
0A-4 to 0OA-6 | Update Log of Revisions. 
6-111 Update List of Illustrations. 
6-4 Add NOTE. 
6-34 to 6-86 |Add Option No. 11 Cabin Configuration. 
6A-22/2 Add LCD Monitors. 
6A-22/3 Amend weights and Notes. 
6A-22/4 Add Option No. 11. 
6A-23 Add First Aid Kit. 
6A-25 Correct Extinguisher position. 
6A-44 Add Encoder Altimeter. 
6A-45 Add Turn and Slip indicator. 
6A-49 Add Single ATC installation. 
6A-52 Add UNS-1A MMMS System. 
6A-57 Add Supp. 13 and 14 items. 
8-8 Amend Note. 
9-111 Update Table of Contents. 
9-8 Remove altitude loss. 
9-134 Remove ILS approaches. 
9-137 to 9-148 | Add pages with Supplement 11. 
9-140.b Add page for German A/C. 
9-149 to 9-172 | Add pages with Supplement 12. 
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Bd (cont.) R.A.I Letter 93/2403/MAE 
dated August 10, 1993 
9-173 to 9-178 | Add pages with Supplement 13. 
9-179 to 9-186 | Add pages with Supplement 14. 
B6 Noise Reduction, Overvoltage Protection,| R.A.I Letter 93/3647/MAE 
Supplements 15, and 16. dated December 24, 1993 
0-7 Update List of Effective Pages. 
OA-5 Update Log of Revisions. 
4-11 Update Table of Contents. 
4-48 Reprint for missing lines. 
4-52 to 4-54 |Add Noise Reduction Procedure. 
6-6 Add Statement and Note. 
6-11 Amend Usable Fuel Table. 
7-46 Add Overvoltage Protection. 
8-8 Add Overvoltage Protection. 
9-iv Update Table of Contents. 
9-152 Add Statement at step 4. 
9-154 to 9-158 | Amend Illustrations. 
9-161 Amend Statement. 
9-162 Amend Table and Illustration. 
9-164 Amend Table and Illustration. 
9-167 to 9-170 | Amend Arms and Moments. 
9-187 to 9-194 | Add pages with Supplement 15. 
9-195 to 9-200 | Add pages with Supplement 16. 
B7 Supplement 17 and Rubidium Frequency) R.A.I Letter 94/506/MAE 
Standard. dated February 18, 1994 
0-7 Update List of Effective Pages. 
OA-5 Update Log of Revisions. 
6A-51 Update Equipment List. 
8-10 Amend shock absorber and tire pressure. 
9-iv Update Table of Contents. 
9-82 Add Rubidium Frequency Std. 
9-87 Add Rubidium Frequency Std. 
9-201 to 9-212 | Add pages with Supplement 17. 
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B8 Miscellaneous Updating. R.A.I Letter 95/3054/MAE 
dated September 27, 1995 
0-7 to 0-8 Update List of Effective Pages. 
OA-6 Update Log of Revisions. 
1-4 List Approved Engine Oils. 
2-6 List Approved Engine Oils. 
2-7 and 2-7.a | Add Propeller Limitations. 
3-8, 3-11, 3-14 | Correct Emergency Landing Distance. 
3-20 Correct Hydraulic Pressure Range. 
3-38, 3-41, 3-43 | Correct Emergency Landing Distance. 
3-48 Correct Hydraulic Pressure Range. 
4-37 Delete Note. 
4-38 Correct Autofeather Test Settings. 
6-1 Add Statement at GENERAL. 
6A-44 Add Radio Altimeter P/N. 
6A-45 Add Line. 
6A-47 Add Transceiver P/N. 
8-9 and 8-11, | Amend Switches Nomenclature. 
8-13 and 8-14 | Amend Switches Nomenclature. 
9-118 Correct Compartment Volume. 
9-149 Add Option Numbers. 
9-153 Add Caution. 
9-160 Add Step at Preflight Check. 


9-162 and 9-163 
9-164 and 9-165 


Add Option Number. Rearrange Material. 
Add Option Number. Rearrange Material. 


9-167 and 9-168 | Add Option Number. Correct Strap P/N. 
9-169 and 9-170 | Add Option Number. Correct Strap P/N. 
9-201 Add Option Number. 
9-202 and 9-205 | Amend Inverter Data. 
9-206 Add Option Number. 
Correct Litter 2 Arm and Moment. 
9-207 Add Option Number. 
9-208 Add Option Number. 
Correct Litter 2 Arm and Moment. 
9-209 Amend Cylinder Pressure and Volume. 
Amend Inverter Data. 
9-210 Amend Chart. 


9-211 and 9-212 | Amend Graph. Add Procedure. 
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Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B9 Operations on Contaminated Runways. | R.A.I Letter 96/3683/MAE 
Performance Updating. dated September 11, 1996 
0-7 to 0-8 Update List of Effective Pages. 
OA-7 toO0A-8 | Update Log of Revisions. 
3-48 Add Caution. 
4-11 Update Table of Contents. 
4-50 Add Statement to Note. 
4-51to4-54 |Change "Cold Weather Operation". 
Add "Operation on Contaminated Runways". 
Move and Renumber "External Noise 
Reduction Procedure". 
5-1 Update Table of Contents. 
5-2 to 5-5 Update "Flight Planning Example". 
5-16 to 5-17 | Update Performance Graphs. 
5-33 to 5-38 | Update Performance Graphs. 
5-44 to 5-71 | Update Performance Tables. 
5-72 Update Performance Graph. 
5-85 to 5-88 | Add Contaminated Runways Performance. 
6A-28 Add Flap Drive Unit P/N. S.B. 80-0093. 
6A-59 Add Windshield P/Ns. 
B10 Updated Supplements No. 9 and No. 17. | R.A.I Letter 97/2951/MAE 
Added Supplements No. 18 and No. 19. | dated July 18, 1997 
0-7 to 0-8 Update List of Effective Pages. 
OA-7 toO0A-8 | Update Log of Revisions. 
1-4 to 1-5 Add NOTE. 
2-7 Add WARNING. 
2-7.a Add WARNING. 
2-23 Add placards. 
6-30 Add statement. 
6-30/1 to 6-30/2 | Add Light Seat Configuration. 
6A-3 Translate data to applicable Supplements. 
6A-6 Add alternate installation arm and moment. 
6A-22/3 Add Light Seat Configuration. 
6A-22/4 Correct P/N. 
6A-45 Add -014 DPU and MPU with related note. 
6A-46 -002 DPU to be used with -002 MPU only. 
9-iv Update Table of Contents. 
9-114 Insert data from Section 6. 


Add statements and NOTEs. 
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B10 (cont.) R.A.I Letter 97/2951/MAE 
dated July 18, 1997 
9-121 Insert data from Section 6. 
Add new arrangement. 
9-123 Add statement. 
9-164 Light Seat Configuration. 
9-169 to 9-170 | Add Light Seat Configuration. 
9-201 to 9-224 | Add new Air Ambulance Configuration. 
9-225 to 9-236 | Add Supplement # 18. Universal UNS-1D 
Flight Management System. 
9-237 to 9-242 | Add Supplement #19. Bendix/King KHF990 
HF Communication System. 
Bll Miscellaneous Updating. R.A.I Letter 98/3318/MAE 
dated July 1, 1998 
0-7 to 0-8 Update List of Effective Pages. 
0A-8 Update Log of Revisions. 
0A-9 to 0A-10 | Add pages for updating Log of Revisions. 
2-5 Update Airstart Envelope. 
3-5 Update Airstart Envelope. 
3-34 Update Airstart Envelope. 
6-30/2 Correct Arms and Moments. 
6A-2 Update as per S.P.B. 80-0011. 
6A-9 Update as per S.P.B. 80-0005. 
6A-22/3 Update Light Seats P/N. 
Correct Arms and Moments. 
6A-22/4 Add alternate Seats P/Ns. 
6A-27 Update as per S.P.B. 80-0004. 
6A-38 Update as per S.P.B. 80-0009. 
6A-49 Update as per S.P.B. 80-0006. 
6A-51 Translate items to Supplement # 4. 
6A-52 Translate items to Supplement # 10 and 
Supplement # 11. 
6A-55 Translate items to Supplement # 5. 
6A-57 Translate items to Supplement # 6, 
Supplement # 13 and Supplement # 14. 
6A-60 Translate items to Supplement # 7. 
Update as per S.P.B. 80-0008. 
9-1 to 9-111 Update Table of Contents. 
9-v to 9-vi Add pages for updating Table of Contents. 
9-7 to 9-12 Add Procedure. Rearrange Material. Alert S.B. 80-0100 
9-12 Add NOTE. 
Report 6591 REISSUED: June 19, 1992 


Page 0A-8 


REVISION: B11 March 9, 1998 


PIAGGIO 
AERO 


P-180 AVANTI 
SECTION 0 
INTRODUCTION 


PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont.) 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
Bll (cont.) R.A.I. Letter 98/3318/MAE 
dated July 1, 1998 
9-56 to 9-57 | Change "Before Takeoff" to "Before Taxi". 
9-86 Insert items from Section 6 page 6A-51. 
9-91 to 9-96 | Rearrange Material. 
9-94 Insert items from Section 6 page 6A-55. 
9-101 Insert items from Section 6 page 6A-57. 
9-108 Insert items from Section 6 page 6A-60. 
9-131 to 9-132 | Insert items from Section 6 page 6A-52. 
9-143 to 9-144 | Insert items from Section 6 page 6A-52. 
9-164 Correct Arm and Moments. 
9-169 Update Light Seats P/N. 
Correct Arms and Moments. 
9-170 Correct Arm and Moment. 
9-176 Insert items from Section 6 page 6A-57. 
9-183 Insert items from Section 6 page 6A-57. 
9-210 Correct Arm and Moments. 
9-212 Update Light Seat P/N. 
Correct Arms and Moments. 
9-214 Correct Arm and Moments. 
9-216 Update Light Seat P/N. 
Correct Arms and Moments. 
9-243 to 9-250 | Add Supplement # 20. S.B. 80-0058. 
B12 Add new Engine Oil and optional Avionics | R.A.I. Letter 98/6010/MAE 


equipment. 


Update List of Effective Pages. 

Update Log of Revisions. 

Add Approved EXXON Engine Oil. 
Update Table of Contents. 

Add Approved EXXON Engine Oil. 

Add Paragraph 2.18.7. 

Add Paragraph 2.18.7. 

Add NOTE to Engine Starting procedures. 
Add NOTE to Engine Starting procedures. 
Add Option No. 16 Cabin Configuration. 
Add blank page. 

Add Cabin Audio Panel P/N. 

Add Option No. 16 Cabin Configuration. 
Add blank page. 

Update as per S.P.B. 80-0015. 


dated December 4, 1998 
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B12 (cont.) R.A.I. Letter 98/6010/MAE 


dated December 4, 1998 


6A-43 to 6A-44 | Specify Altimeter location. 


6A-53 Move VHF NAV 1 items to another page. 
6A-55 Add VHF NAV 1 items. Add new P/Ns. 
7-1 to 7-2 Specify the new metal structures. 
7-48 Add Cabin Power Provisions. 
7-63 Add optional secondary Encoder Altimeter. 
7-71 to 7-72 |Add optional Avionics equipments. 
9-v Update Table of Contents. 
9-118 Add alternate system Supplier. 
9-121 Add alternate system Supplier. 
9-122 Add alternate Supplier items. 
9-217 Specify electrical power sources. 

9-226 to 9-227 | Add Software Configuration No. 703.x. 
9-238 Specify electrical power connections. 
9-239 Correct CAUTION. 

9-240 Correct CAUTION. Correct items P/Ns. 
9-241 Specify electrical power connections. 


9-251 to 9-254 | Add Supplement # 21. 


B13 Engine Starting Limitations. R.A.I. Letter 00/066/MAE 
UNS GPS/OSS 764-1 Sensor "week rollover".| dated January 11, 2000 


0-7 to 0-8 Update List of Effective Pages. 
OA-10 Update Log of Revisions. 

2-7 Amend Engine Starting Limitations. 
2-7.a Amend Engine Starting Limitations. 
4-12 Add Statement at Step 3. of Cross-start 

Procedure. 
4-32 Add Statement at Cross-start Procedure. 
7-2 Correct Horizontal Stabilizer construction 
material. 
9-126 to 9-128 | UNS GPS/OSS 764-1 Sensor disablement. 
9-128.b 
9-133 to 9-135 
9-187 to 9-140 
9-140.b 
9-145 to 9-147 
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0-7 to 0-8 
OA-11 to OA-12 
1-4 
2-11 
2-11.c 
2-20 
2-21 
3-28 


8-6 
9-iv to 9-v 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B14 UNS-1K Flight Management System. R.A.I. Letter 00/732/MAE 
Emergency Exit Handle Locking Pin. dated March 6, 2000 
Equipment List Updating. 
0-7 to 0-8 Update List of Effective Pages. 
0OA-11 to 0A-12 | Add pages for updating Log of Revisions. 
4-9 Add statement at step # 2. 
4-20 to 4-21 |Add step at "After Shutdown" and 
renumber subsequent steps. 
4-29 Add statement at "Before Engine Starting". 
4-42 Add statement at "After Shutdown". 
6A-5 Add A/P Computer P/N. 
6A-6 Add VHF-22C Comm. System. 
6A-17 Add divan P/N. 
6A-33 Add engine air inlet deicer P/N. 
6A-64 Add pressure transducer alternate P/N. 
9-v Add Supplement # 22 to Table of Contents. 
9-239 Add Note and amend Caution. 
9-240 Amend Equipment List. 
9-255 to 9-266 | Add Supplement # 22. 
B15 Wing Fuel Tank Extension. R.A.I. Letter 00/1420/MAE 


Universal CVR-30B Cockpit Voice Recorder. 
NAT NTX138 VHE/FM HI Comm. System. 


Configuration "C" Airambulance Equipment. 


Update List of Effective Pages. 

Update Log of Revisions. 

Add fuel quantity of extended tank system. 
Add fuel quantity of extended tank system. 
Add fuel quantity of extended tank system. 
Add placard for extended fuel tanks. 
Add placard for emer. exit door handle. 
Add statement for emer. exit door handle. 


Add Note to L/G position indicator check. 


Update Usable Fuel Loading Chart. 
Add fuel quantity probe for extended tanks. 
Add alternate copilot airspeed indicator P/N. 


Add alternate propeller RPM transducer P/N. 


Add alternate turbine RPM transducer P/N. 
Update Emergency window description. 
Update "Parking" paragraph. 

Update Section 9 Table of Contents. 


dated May 8, 2000 
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B15 (cont.) R.A.I. Letter 00/1420/MAE 
dated May 8, 2000 
9-201 to 9-224 | Completely update Supplement # 17. 
9-262 Correct P/N in Equip. List at Suppl. # 23. 
9-267 to 9-272 | Add Supplement # 23. 
9-273 to 9-276 | Add Supplement # 24. 
B16 Option #2 Cabin Configuration. R.A.I. Letter 00/1550/MAE 
dated May 17, 2000 
0-7 to 0-8 Update List of Effective Pages. 
OA-12 Update Log of Revisions. 
6-111 Update List of Illustrations. 
6-38 to 6-40 | Add Option #2. 
6A-14 Add Option #2. 
9-216 Correct Total Weight, Arm and Moment. 
B17 ITT Limit at Minimum Idle. R.A.I. Letter 00/2293/MAE 
dated August 2, 2000 
0-7 to 0-8 Update List of Effective Pages. 
OA-12 Update Log of Revisions. 
2-4 Update ITT Limit at Minimum Idle. 
B18 Supplements # 18 and # 22 Updating. R.A.I. Letter 00/4461/TTO 
Equipment List Updating. dated September 11, 2000 
0-7 to 0-8 Update List of Effective Pages. 
0A-12 to 0A-14 | Update Log of Revisions. 
6A-3 Add Pressure Regulator. 
6A-28 Add Alternate P/N's. 
6A-43 Add Alternate P/N. 
6A-45 Add Alternate P/N. 
9-226 Update "General". 
9-227 Update "Limitations" and rearrange material. 
9-228 Update "Limitations" and rearrange material. 
Update "Emergency Procedures". 
9-229 Delete "Note". 
9-231 Add "Caution" at steps 2) and 3). 
Add step 4). 
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Approval 
Signature and Date 


B18 


9-234 to 9-235 
9-257 
9-261 


9-264 to 9-265 


(cont.) 


Update "Description". 

Update steps d) and e). 

Add "Caution" at steps 2) and 3). 
Add step 4). 

Update "Description". 


R.A.I. Letter 00/4461/TTO 
dated September 11, 2000 


B19 


0-7 to 0-8 
0A-13 
4-11 
4-31 
9-118 
9-121 
9-122 


Supplements # 9 Updating for a new 
Keith Equipment. 


Update List of Effective Pages. 

Update Log of Revisions. 

Correct ITT limit at "Warning". 

Correct ITT limit at "Warning". 

Add new Keith equipment at "General". 


Specify previously installed Keith equipment. 


Add new Keith system Equipment List. 


R.A.I. Letter 00/6292/TTO 
dated December 22, 2000 
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REISSUED: June 19, 1992 


REVISION: B20 July 25, 2001 


Unpaved Runways Operations (Suppl. # 25). 


New Environmental System Configuration. 
Miscellaneous Updating. 


Update List of Effective Pages. 
Update Log of Revisions. 
Change Note at "Unpaved Runways". 


Change Note at "Engine Fire" procedure. 


Update Air Start Envelope. 

Amend "Environ. Auto Control Failure". 
Update Air Start Envelope. 

Amend statement on brakes operation. 
Amend "Environ. Auto Control Failure". 
Amend WARNING at "Engine Starting" 
Correct ITT limit to 750°C. 

Add NOTE at "Before Taxi" 

Rearrange Material. 

Amend WARNING at "Engine Starting", 
Correct ITT limit to 750°C. 

Add NOTE at "Before Taxi". 

Add Environmental System items. 

Add VHF-22D Communication System. 


ENAC Letter 171059/SPA 
dated July 25, 2001 


Report 6591 
Page 0A-13 


P-180 AVANTI PIAGGIO 


SECTION 0 poe fp 


INTRODUCTION 


PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont.) 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B20 (cont.) ENAC Letter 171059/SPA 


dated July 25, 2001 
6A-8 to 6A-10 | Rearrange Material. 


6A-11 Add Alternate Supplier item. 
6A-14 Add Alternate Cabinet P/N. 
6A-22/3 Add Alternate Supplier seats. 
6A-23 Add Alternate ELT system. 
6A-28 Add Flap Control Lever. 
6A-49 Add Alternate CAD62 P/N. 
6A-50 Add Mode-S ATC Transponder. 
7-1 Update Table of Contents. 
7-58 Add Statement. 
7-60/1 to 7-60/2 | Add Heating Unit Configuration. 
7-72 Add Mode-S ATC Transponder. 
7-75 Add Statement. 


7-76 to 7-77 |Add new ELT Configuration. 
7-77 to 7-78 | Rearrange Material. 

9-v to 9-vi Update Table of Contents. 

9-122 Add new Keith Unit installation position. 

Change Progres Unit P/N. 
9-255 to 9-257 | Add MMMS configuration changes. 
9-262 to 9-264 | Add MMMS configuration changes. 
9-277 to 9-284 | Add Supplement # 25. 


B21 Category II Operations (Suppl. # 26). ENAC Letter 171224/SPA 
dated October 15, 2001 


0-7 to 0-8 Update List of Effective Pages. 
0A-14 Update Log of Revisions. 
9-vi Update Table of Contents. 
9-285 to 9-298 | Add Supplement # 26. 


B22 RVSM Provision (Suppl. # 27) ENAC Letter 02/171297/SPA 
Equipment List Updating dated May 29, 2002 
Steering Sytem Operations Update 
Miscellaneous Updating 


0-7 to 0-8 Update List of Effective Pages. 
0A-14 Update Log of Revisions. 
OA-15 to 0OA-16 | Add pages to Update Log of Revisions. 


1-5 Update Typical Equipped Empty Weight. 
2-5 Correct Air Start Envelope. 
2-7 Amend Caution at par. q. 
2-T7a Amend Caution at par. q. 
2-12 Amend statement at par. 2.18.4. 
3-2 Add step 9 at "Engine Securing" 
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B22 (cont.) ENAC Letter 02/171297/SPA 
dated May 29, 2002 
3-3 Rearrange and amend procedure at 
"Engine Failure During Take-off". 
3-16 Correct N,, to 2205 RPM. 
3-29 Add step at "Engine Securing". 
3-31 Rearrange procedure at "Engine Failure 
During Take-off". 
3-37 Correct statement in "Emerg. Descent". 
3-44 Correct N, to 2205 RPM. 
4-18 Amend "Landing" procedure. 
4-19 Amend step 2 at "After Landing". 
4-41 Amend "Landing" procedure. 
4-42 Amend statement at "After Landing". 
4-53 Amend "Landing" procedure. 
4-54 Amend "Landing" procedure. 
6-30/2 Amend statement. 
6A-2 Add Emer. S/O Valve Alternate P/N. 
6A-14 Add Option #2 seats Alternate P/N’s. 
6A-17 Add Option #1 seats and refresment 
cabinet Alternate P/N’s. 
6A-23 Correct ELT Sys. DMELTS8 weight value. 
6A-25 Correct Engine Fire Ext. weight value. 
6A-29 Add Booster Pump Alternate P/N. 
Add Fuel Filter Alternate P/N. 
6A-35 Add Alt. Indicating/Recording Sys. P/N’s 
6A-43 Add Alternate copilot Altimeter P/N. 
6A-45 Add Alternate EPU P/N. 
6A-47 Add Alternate Transceiver/Antenna P/N. 
6A-64 Add Alternate Oil Cooler P/N. 
7-29 Update boost pump electrical supply. 
7-47 Add EPB description. 
9-vi Update Table of Contents. 
9-164 Amend statement. 
9-169 to 9-170 | Add Opt. #14 Alternate P/N’s. 
9-208 Amend statement. 


9-214 to 9-215 | Add light seat alternate P/N. 

9-280 to 2-281 |Add Caution, amend procedure at 
"Landing". 

9-299 to 9-304 | Add Supplement # 27. 


B23 RVSM Operations (Suppl. #28) ENAC Letter 02/171452/SPA 
dated July 24, 2002 


0-7 to 0-8 Update List of Effective Pages. 


OA-15 Update Log of Revisions. 
5-15 Add Note for Altimeter Calibration. 
9-vi Update Table of Contents. 


9-305 to 9-318 | Add Supplement #28 
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Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B24 Wing Fuel Tank Extension (effectivity) | ENAC Letter 03/171005/SPA 
Green Cabin Configuration dated January 9, 2003 
Hyd. Pack. electrical control syst. updating 
14 Vdc Auxiliary Power System 
Equipment List Updating 
0-7 to 0-9 Update List of Effective Pages. 
0-10 Add Blank Page. 
OA-16 Update Log of Revisions. 
1-4 Update effectivity of extended fuel tank. 
2-11 Update effectivity of extended fuel tank. 
2-11.c Update effectivity of extended fuel tank. 
2-20 Update effectivity of extended fuel tank. 
2-26 Add placard for 14 Vde Aux. Power Sockets. 
6-111 Update List of Figures. 
6-11 Update effectivity of extended fuel tank. 
6-40 to 6-41 |Add Green Cabin Conf. loading charts. 
6-42 Add Blank Page. 
6A-10 Add Audio Panel alternate P/N’s. 
6A-11 Add DC/DC Power Converter P/N. 
6A-17 Add two place divan HB alternate P/N, 
update refreshment cabinet weight. 
6A-21 Add two place divan HB alternate P/N. 
6A-27 Add Triple Trim Indic. alternate P/N. 
6A-28 Add Flap Position Indic. alternale P/N. 
6A-29 Add Booster Pump alternate P/N. 
6A-30 Add Fuel Quantity Indic. alternate P/N, 
update extended fuel tank probe effectivity. 
6A-37 Add NLG Drag Strut and Actuator alt. 
P/N and MLG Actuators alternate P/N’s. 
6A-43 Add Air Data Computer ADC-85A P/N. 
6A-44 Rearrange Material: 
6A-60 Add Propeller RPM Indic. alternate P/N. 
6A-62 Add Flow Rate Indic. alternate P/N. 
6A-63 Add Torque Indic., Turbine RPM Indic. 
and Turbine Temp. Indic. alternate P/N. 
6A-64 Add Oil Temp. & Press. Indic. altern. P/N. 
7-12 Update HYD PRESS Annunc. operation. 
7-28 Update effectivity of extended fuel tank. 
7-32 Update HYD PRESS Annunc. operation 
7-48 Add 14 Vdc Aux. Power Syst. description. 
8-12 Update effectivity of extended fuel tank. 
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Rev. | Revised Pages Description of Revision Approval 

No. Signature and Date 

B25 Option #19 Cabin Configuration. ENAC Letter 03/171241/SPA 
Equipment List Updating. dated June 10, 2003 


0-7 to 0-8 Update List of Effective Pages. 


OA-17 Update Log of Revisions. 
0A-18 Add Blank Page. 
2-27 Add Placard. 
2-28 Add Blank Page. 
4-38 Amend Autofeather Test Procedure. 
6-111 Update List of Illustrations. 
6-14 Add 2-place Divan Alternate P/N. 
6-18 Add 2-place Divan Alternate P/N. 
6-42 to 6-43 | Add Option #19 Cabin Configuration. 
6-44 Add Blank Page. 
6A-17 Add 2-place Divan Alternate P/N. 
6A-21 Add 2-place Divan Alternate P/N. 
6A-22/6 Add Option #19 Cabin Configuration. 
6A-37 Add Alternate Drag Struct P/N’s. 
6A-64 Add Alternate Engine Oil Cooler P/N. 
B26 TCAS I System (Supplement #29) EASA Approval No. 2385 


UNS-1L Flight Manag. Syst. (Suppl. #380)| dated January 7, 2004 
Underwater Acoustic Beacon 
Equipment List Updating 


0-7 to 0-9 Update List of Effective Pages. 


OA-17 Update Log of Revisions. 
6A-3 Add Pressure Regulator alternate P/N. 
6A-11 Add AC/DC Static Inverter alternate P/N. 
6A-17 Add Opt. #1 one place divane and 
refreshment cabinet alternate P/N. 
6A-23 Add Underwater Acoustic Beacon P/N. 
6A-27 Add Aileron and Rudder Trim Tab 
Actuators alternate P/N’s. 
7-il Update Table of Contents. 
7-78 Add description of UAB. 
9-vi to 9-vii Update Table of Contents 
9-vili Add Blank Page. 


9-319 to 9-330 | Add Supplement #29. 
9-331 to 9-342 | Add Supplement #80. 
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Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B27 Supplement #25 Updating EASA Approval No. 2004-4803 


Steep Approach Operations (Suppl. #31) | dated May 4, 2004 
Flight Envelope Extension (Suppl. #32) 
Opt. #20 and #21 Cabin Conf. (Suppl. #83) 
TAWS System (Suppl. #34) 

Chip Detector Monitoring System 
Increased Max. Zero Fuel Weight 
Equipment List Updating 


0-7 to 0-9 Update List of Effective Pages. 


0A-18 Update Log of Revisions. 
OB-1 to OB-4 | Add Record of Embodiment/Removal. 
1-4 Update Max. Zero Fuel Weight limit. 
2-111 Update List of Illustrations. 
2-9 Update Max. Zero Fuel Weight limits. 
2-10 Update number and title of Figure. 
2-10/1 Add Figure with new MZFW limit. 
2-10/2 Add Blank Page. 
3-6 Remove instruction in "Smoke in Cockpit". 
3-36 Remove instruction in "Smoke in Cockpit". 
4-1 Update Table of Contents. 
4-5 Add Caution for chip detect. monitoring syst. 
4-25 Rearrange Material. 
4-26 Add procedure for chip detect. monitoring syst. 
6-111 Update List of Illustrations. 
6-6 Update references to figures. 


6-7 to 6-8 Update number and title of figures. 
6-8/1 to 6-8/2 | Add Figures with new MZFW limit. 
6A-27 to 6A-28 | Correct Triple Trim and Flap Position 
Indicators P/N’s. 


6A-30 Add Fuel Indicating alternate P/N’s. 
6A-35 Add upgraded Ground Test/Refuel Panel P/N. 
7-18 Add upgraded GT&RP operation description. 
7-19 Rearrange Material. 
7-22 Add upgraded GT&RP operation description. 
7-59 Update Environ. Control Syst. description. 
7-60/2 Update Environ. Control Syst. description. 
8-11 Add Caution for chip detect. monitoring syst. 
9-1 Update Table of Contents. 
9-vito 9-vii_ | Update Table of Contents. 
9-1 Add Paragraph (Optional Supplements). 
9-278 to 9-284 | Update Suppl. #25. 
9-323 Add combined TCAS I & TAWS operations. 
9-324 Correct ATA chapter. 


9-348 to 9-348 | Add Supplement #31. 
9-349 to 9-354 | Add Supplement #82. 
9-355 to 9-370 | Add Supplement #83. 
9-371 to 9-378 | Add Supplement #34. 
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Rev. | Revised Pages Description of Revision Approval 

No. Signature and Date 

B28 SeaFLIR II System (Suppl. No. 35). EASA Approval No. 2005-61 
Equipment List Updating. dated January 3, 2005 


Miscellaneous Updating. 
0-7 to 0-9 Update List of Effective Pages. 


OA-19 Update Log of Revisions. 

0A-20 Add Blank Page. 
4-5 Add step in Preflight Check Procedure. 
4-26 Add step in Preflight Check Procedure. 

6A-10 Add Audio Panel Alternate P/N. 

6A-28 Add FDU and FCU new P/N’s. 

6A-29 Correct Fuel Booster Pump P/N. 

6A-37 Correct MLG Actuators P/N’s. 

6A-47 Add Weather Radar Trans./Ant. Alt. P/N. 

9-vii to 9-viii_| Update Table of Contents. 
9-371 Add figure in Suppl. 33 Description. 
9-372 Rearrange Material. 
9-373 to 9-380 | Revise pages numbering. 
9-379 Revise figure numbering. 


9-381 to 9-402 | Add Supplement No. 35. 


B29 Rep. 6591 applicability updating. Rev.B29 is approved under 
Increased MTOW [12100 lbs] (Suppl. N.36).| the authority of DOA No. 
1 Update Airplanes Serial Numbers. BASA.21J.220 
la Update Airplanes Serial Numbers. Date: March 15, 2006 
0-7 to 0-9 Update List of Effective Pages. 
0A-19 Update Log of Revisions. 
9-vill Update Supplements Table of Contents. 


9-403 to 9-500 | Add Supplement No.36 (if applicable). 


B30 Miscellaneous updating. EASA Approval 
No. EASA.A.A.01497 


0-7 to 0-9 dated July 14, 2008 


0A-19 to 0A-20 


pdate List of Effective Pages. 

pdate Log of Revisions. 

pdate Oil temp. limitations. 

orrect ITT Norm. Cliimb/Cruise (reprint error). 
pdate Engine operating limits notes. 
Correct doc. reprint errors. 

Update Egine Securing procedure. 
Correct step. 

Update procedures. 

Add clarification, correct step and update 
Electrical Fire or Smoke procedure. 
Correct step (doc. reprint error). 

Correct title and caution(doc. reprint error). 
Update Dual Generator Failure procedure. 
Correct steps (doc. reprint error). 


aN 
GoEeec 


re GG GEGEGE GORD bo 
NeW AAWNOS 


REISSUED: June 19, 1992 Report 6591 
REVISION: B30 March 20, 2008 Page 0A-19 


P-180 AVANTI 
SECTION 0 
INTRODUCTION 


PIAGGIO <P 
AERO fp 


PILOT’S OPERATING HANDBOOK LOG OF REVISIONS (cont.) 


Rev. | Revised Pages Description of Revision Approval 
No. Signature and Date 
B30 (cont.) EASA Approval: 
No. EASA.A.A.01497 
3-23 to 3-24 | Update Cabin Press Auto Mode Failure and | 4@ted July 14, 2008 
Env. Auto Control failure procedure. 
3-29 Update Egine Securing procedure. 
3-32 Update Engine Fire procedure. 
3-33 Update Engine Failure procedure. 
3-36 Update Smoke in Cockpit procedure. 
3-46 Update Dual Generator Failure proccedure. 
3-51 to 3-52 | Update Cabin Press Auto Mode failure & 
Env. Auto Control failure procedures. 
4-19 Update After Landing procedure. 
4-20 Add Caution for passenger door opening. 
4-35 Correct Stall Warning Test procedure. 
4-39 Add Note. 
4-42 Update After Landing procedure and add 
information for passenger door opening. 
4-43 to 4-44 | Rearrange material. 
7-33 Correct figure. 
7-72 Add information about radar display. 
9-181 to 9-182 | Correct step. 
9-292 Correct graph title. 
9-384 Correct graph titles. 
9-388 to 9-389 | Correct graph titles. 
9-407.bis Add Page applicable to S/N 1004 to 1015. 
9-498.bis Add Page applicable to S/N 1004 to 1015. 
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Retain this Record inside the Manual. On receipt of embodiment pages (i.e. Manual Revisions, 
Optional Supplements, Temporary Revisions, etc.) make an entry in the Record Table 
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(Temporary Revisions, Supplements, etc.) make an entry in the Record Table inserting 
Description, Issue Date, Removal Date and Initials. 


Description Issue Date | Embodiment By Removal By 
Date Date 
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SECTION 1 


GENERAL 


10 INTRODUCTION 


This Pilot’s Operating Handbook is designed for the maximum utilization as an operating guide 
for the pilot. It includes the material required to be furnished to the pilot by the Federal 
Aviation Regulation and Regolamento Tecnico R.A.I. and additional information provided by 
the manufacturer. The Handbook meets GAMA Specification No. 1. 
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3356 MM 
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16 sq.m. 
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Figure 1-1. THREE VIEW 
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Number of Engines 
Engine Manufacturer 
Engine Model Number 
Rated Horsepower 


o Boo B 


Propeller Speed(rpm) 
Takeoff and climb 
Cruise 


f. Engine Type 


Compressor stages and type 
Turbine stages and type 
Combustion chamber type 


12 PROPELLERS 
a. Number of Propellers 
b. Propeller Manufacturer 
Blade Models 
Left (CW Rotating, inner tip down) 
Right (CCW Rotating, inner tip down) 


d. Number of Blades 

e. Hub Models 
Left (CW Rotating) 
Right (CCW Rotating) 


f. Propeller Diameter 
g. Propeller Type 
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2 

Pratt & Whitney Canada 
PT6A-66 

850 


2000 
1800/2000 


Free Turbine, Reverse 
Flow, 2-Shaft 


4 axial stages 
1 centrifugal stage 


1 stage compressor 
2 stages power 


annular 


2 
Hartzell 


HE 8218 
LE 8218 


HC-E5N-3 or HC-E5N-3A 
HC-E5N-3L or HC-E5N-3AL 


85 in. (2.16 m.) 


Hydraulically Operated, Single 
Acting, Constant Speed, Full 
Feathering, Reversible 


Report 6591 
Page 1-3 


P-180 AVANTI 


PIAGGIO ~/ 
SECTION 1 AERO fp 
GENERAL 
1.3 FUEL 
a. Total Capacity 
(S.N. 1004 to 1035 airplanes) 396.3 U.S. Gal. (1500 LTS) 
(S.N. 1016 to 1035 with SB-80-0123 embodied 421.9 U.S. Gal. (1597 LTS) 
and S.N. 1036 and up airplanes) 
b. Usable Fuel 
(S.N. 1004 to 1035 airplanes) 392.6 U.S. Gal. (1486 LTS) 
(S.N. 1016 to 1035 with SB-80-0123 embodied 418.2 U.S. Gal. (1583 LTS) 
and S.N. 1036 and up airplanes) 
c. Fuel Specification Refer to latest revision of Pratt & Whitney 
Service Bulletin No.14004 
(including Jet A, Jet A-1, 
Jet B, JP4 and JP8) 
Aviation Gasoline is not permitted 
d. Approved Additives Anti Ice Additive per latest revision of 
Pratt & Whitney 
Service Bulletin No.14004 
(including Phillips PFA 55 MB, 
MIL-I-27686D and MIL-I-27686E) 
14 OIL 
a. Total Oil Capacity (each engine) 3.35 U.S. Gal. (12.7 LTS) 
b. Usable Oil Quantity (each engine) 1.25 U.S. Gal. (4.7 LTS) 
c. Oil Specification 
Only MOBIL JET OIL II, AEROSHELL TURBINE OIL 500, CASTROL 5000 and EXXON 
TURBO OIL 2380 engine oils have been tested and are approved for use on the P.180 
airplane within the recommendations of the latest revision of P&WC Engine Service 
Bulletin No. 14001. 
The other oils listed in the above P&WC Engine Service Bulletin are not approved for use 
on the P.180 airplane. 
15 MAXIMUM WEIGHTS 
a. Maximum Ramp Weight 11,600 LBS (5262 Kg.) 
b. Maximum Takeoff Weight 11,550 LBS (5239 Kg.) 
c. Maximum Landing Weight 10,945 LBS (4965 Kg.) 
d. Maximum Zero Fuel Weight 


At forward C.G. 
At aft C.G. 
S.N. 1016 and up airplanes: 


e. Maximum Weight in Baggage Compartment 


NOTE 


S.N. 1004 to 1015 airplanes (linear interpolation between limits): 


9500 LBS (4309 Kg.) 
9300 LBS (4218 Kg.) 
9800 LBS (4445 Kg.) 

400 LBS (181 Kg.) 


This is the maximum weight of baggage allowed in a fully available 


baggage compartment. 


The installation of some optional equipments may require a partial 
utilization of the baggage compartment with a corresponding reduction 
of the above maximum weight allowed for baggage loading. 
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16 AIRPLANE WEIGHTS 


a. Typical Equipped Empty Weight 7,500 LBS (3266 Kg) 
b. Maximum Useful Load (standard 
airplane including ramp fuel) 4,230 LBS (1919 Kg) 
NOTE 


Refer to Section 6 for Empty Weight value and Useful Load value to be 
used for C.G. calculations of the airplane specified. 


1.7 CABIN & ENTRY DIMENSIONS 


a. Cabin Length 19.68 FT (6.00 m.) 
b. Cabin Width 6.07 FT (1.85 m.) 
c. Cabin Height 5.74 FT (1.75 m.) 
d. Cabin Door Width 2.00 FT (0.61 m.) 
e. Cabin Door Height 4.43 FT (1.35 m.) 


18 BAGGAGE SPACE & ENTRY DIMENSIONS 


a. Compartment Volume 44.15 cu.ft. (1.25 cu.m.) 
NOTE 
This is the volume of baggage allowed in a fully available baggage 
compartment. 


The installation of some optional equipments may require a partial 
utilization of the baggage compartment with a corresponding reduction 
of the volume available for baggage stowing. 


b. Compartment Length 5.57 ft. (1.70 m.) 
c. Baggage Compartment Door Width 2.30 ft. (0.70 m.) 
d. Baggage Compartment Door Height 1.97 ft. (0.60 m.) 


19 SPECIFIC LOADINGS 


a. Wing Loading 67.07 lbs. per sq. ft. 
327.44 Kg. per sq.m. 
b. Power Loading 6.79 lbs. per hp 


3.08 Kg. per hp 
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1.10 SYMBOLS, ABBREVIATIONS AND TERMINOLOGY 


The following definitions are of symbols, abbreviations and terminology used throughout the 
handbook and those which may be of added operational significance to the pilot. 


a. General Airspeed Terminology and Symbols 


CAS Calibrated Airspeed means the indicated speed of an aircraft, 
corrected for position and instrument error. Calibrated airspeed 
is equal to true airspeed in standard atmosphere at sea level. 


KCAS Calibrated Airspeed expressed in "Knots". 
GS Ground Speed is the speed of an airplane relative to the ground 
IAS Indicated Airspeed is the speed of an aircraft as shown on the 


airspeed indicator when corrected for instrument error. [AS values 
published in this handbook assume zero instrument error. 


KIAS Indicated Airspeed expressed in "Knots". 
M Mach Number is the ratio of true airspeed to the speed of sound. 
TAS True Airspeed is the airspeed of an airplane relative to 


undisturbed air which is the CAS corrected for altitude, 
temperature and compressibility. 


KTAS True Airspeed expressed in "Knots". 

Va Maneuvering Speed is the maximum speed at which application 
of full available aerodynamic control will not overstress the 
airplane. 

VFE Maximum Flap Extended Speed is the highest speed permissible 
with flaps in a prescribed extended position. 

VFo Maximum Flap Operating Speed is the maximum speed at 
which the flaps can be safely extended or retracted. 

VLE Maximum Landing Gear Extended Speed is the maximum speed 
at which an aircraft can be safely flown with the landing gear 
extended. 

VILLE Maximum Landing Light Extended Speed is the maximum 


speed at which the aircraft can be safely flown with the landing 
light extended. 


VLo Maximum Landing Gear Operating Speed is the maximum speed at 
which the landing gear can be safely extended or retracted. 


VMcA Air Minimum Control Speed is the minimum flight speed at which 
the airplane is directionally controllable as determined in 
accordance with Federal Aviation Regulations. Airplane 
certification conditions include one engine becoming inoperative 
and windmilling; not more than a 5° bank towards the operative 
engine; takeoff power on operative engine; landing gear up; flaps in 
takeoff position; and most rearward C.G. 
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VMo/MMO 


Vy 
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Maximum Operating Limit Speed is the speed limit that may 
not be deliberately exceeded in normal flight operations. V is 
expressed in knots and M in a mach number. 


Stalling Speed or the minimum steady flight speed at which the 
airplane is controllable. 


Stalling speed or the minimum steady speed obtained in a 
specific configuration. 


Stalling Speed or the minimum steady flight speed at which the 
airplane is controllable in the landing configuration. 


Intentional One Engine Inoperative Speed is a minimum speed 
selected by the manufacturer for intentionally rendering one 
engine inoperative in flight for pilot training. 


Best Angle-of-Climb Speed is the airspeed which delivers the 
greatest gain of altitude in the shortest possible horizontal 
distance. 


Best Rate-of-Climb Speed is the airspeed which delivers the 
greatest gain in altitude in the shortest possible time. 


b. Meteorological Terminology 


IOAT 


ISA 


OAT 


Indicated Pressure Altitude 


Pressure Altitude 


Station Pressure 
Wind 
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Indicated Outside Air Temperature is the temperature indicated 
on the pilot’s out side air temperature indicator. The indication 
is not adjusted for instrument error or temperature 
compressibility effects. 


International Standard Atmosphere in which: 


The air is a dry perfect gas; 

The temperature at sea level is 15° Celsius (59° Fahrenheit); 
The pressure at sea level is 29.92 inches hg. (1013.2 mb); 
The temperature gradient from sea level to the altitude at 
which the temperature is — 56.5°C (— 69.7°F) is — 0.00198°C 
(— 0.003564°F) per foot and zero above that altitude. 


Outside Air Temperature is the free air static temperature 
obtained either from inflight temperature indications or ground 
meteorological sources, adjusted for instrument error and 
compressibility effects. 


He PONS 


The number actually read from an altimeter when the 
barometric subscale has been set to 29.92 inches of mercury 
(1013.2 millibars). 


Altitude measured from standard sea-level pressure (29.92 in. 
Hg) by a pressure or barometric altimeter. It is the indicated 
pressure altitude corrected for position and instrument error. In 
this handbook, altimeter instrument errors are assumed to be 
ZeYO. 


Actual atmospheric pressure at field elevation. 


The wind velocities recorded as variables on the charts of this 
handbook are to be understood as the headwind or tailwind 
components of the reported winds. 
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c. Power Terminology 
Takeoff Power 
Maximum Continuous Power 
Maximum Climb Power 
Maximum Cruise Power 


Reverse Thrust 
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Maximum power permissible during takeoff 
Maximum power permissible for unrestricted periods of use. 


Maximum power permissible during climb. 


Maximum power possible during cruise 


The thrust produced when the propeller blades are rotated past 
flat pitch into the beta range 


d. Engine Controls and Instruments 


Power Control Lever 


Condition Lever 


Propeller Governor 


Overspeed Governor 


Beta Range 


ITT Gauge 


Gas Generator RPM (Nq) 
Propeller RPM (Np) 


Engine Torquemeter 
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The lever which modulates engine power from reverse thrust 
through takeoff power. 


The lever which requests the propeller governor to maintain 
propeller rpm at a selected value or feathers the propeller. The 
lever which controls fuel flow during engine start and selects 
ground idle and flight idle. 


Maintains propeller rpm at selected value. 


Limits propeller speed to 104% of maximum limit in case of a 
propeller governor failure. 


The region where the propeller blade angle is between the fine 
pitch stop and the maximum reverse pitch setting and is 
controlled by the power lever. 


Inter-turbine temperature gauge-indicates temperature 
immediately upstream of the free turbine vanes. 


Indicates the percent of gas generator rpm 
Indicates propeller speed in rpm. 


Indicates shaft output torque in lb-ft. 
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e. Airplane Performance and Flight Planning Terminology 


Climb Gradient 


Demonstrated Crosswind Velocity 


Accelerate-Stop Distance 


Accelerate-Go Distance 


Route Segment 


f. Weight and Balance Terminology 


Reference Datum 
Station 
Arm 


Moment 


Center of Gravity (C.G.) 


C.G. Arm 


C.G. Limits 


Usable Fuel 
Unusable Fuel 
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The demonstrated ratio of the change in height during a 
portion of climb, to the horizontal distance traversed in 
the same time interval. 


The demonstrated crosswind velocity is the velocity of the 
crosswind component for which adequate control of the 
airplane during takeoff and landing was actually 
demonstrated during certification tests, but is not 
considered a limitation. 


The distance required to accelerate an airplane to a 
specified speed and, assuming failure of an engine at the 
instant that speed is attained, to bring the airplane to a 
stop. 


The distance required to accelerate an airplane to a 
specified speed and, assuming failure of an engine at the 
instant that speed is attained, continue takeoff on the 
remaining engine to a height of 50 feet. 


A part of a route. Each end of that part is identified by: (1) 
a geographical location; or (2) a point at which a definite 
radio fix can be established. 


An imaginary vertical plane from which all horizontal 
distances are measured for balance purposes. 


A location along the airplane fuselage usually given in 
terms of distance in inches from the reference datum. 


The horizontal distance from the reference datum to the 
center of gravity (C.G.) of an item. 


The product of the weight of an item multiplied by its 
arm. (Moment divided by a constant is used to simplify 
balance calculations by reducing the number of digits). 


The point at which an airplane would balance if 
suspended. Its distance from the reference datum is found 
by dividing the total moment by the total weight of the 
airplane. 


The arm obtained by adding the airplane’s individual 
moments and dividing the sum by the total weight of the 
airplane. 


The extreme center of gravity locations within which the 
airplane must be operated at a given weight. 


Fuel available for flight planning. 


Fuel remaining after a runout test has been completed in 
accordance with governmental regulations. 
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Standard Empty Weight 


Basic Empty Weight 
Payload 
Useful Load 


Maximum Ramp Weight 


Maximum Takeoff Weight 


Maximum Landing Weight 


Maximum Zero Fuel Weight 
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Weight of a standard airplane including unusable fuel, 
full operating fluids and full oil. 


Standard empty weight plus optional equipment. 
Weight of occupants, cargo and baggage. 


Difference between takeoff weight or ramp weight if 
applicable, and basic empty weight. This includes payload 
and fuel. 


Maximum weight approved for ground maneuver. (It 
includes weight of start, taxi and run up fuel.) 


Maximum weight approved for the start of the takeoff run 


Maximum weight approved for the landing touchdown. 


Maximum weight exclusive of usable fuel. 


g. Cabin pressure control terminology 


Atmospheric Pressure 


Cabin Pressure 
Cabin Altitude Control 
Differential Pressure (Ap) 


Depressurization 


Pressure surrounding the outside of the aircraft and into 
which primary and secondary outflow valves discharge 
cabin outflow. 


Pressure within the cabin that is maintained by the cabin 
pressure control system. 


An automatic operation performed by the cabin pressure 
controller. 


The difference in pressure between cabin pressure and 
atmospheric pressure. 


The condition in which cabin altitude is rapidly raised. 
This emergency measure overrides all automatic 
functions without affecting the safety features of the 
outflow/safety valves. 


Maximum Positive Differential Pressure Control 


Pneumatic control of cabin pressure when cabin-to- 
atmosphere differential pressure exceeds the normal 
positive differential pressure setting of the controller 
logic. This function is controlled by the primary and 
secondary outflow/safety valves. 


Minimum Differential Pressure Control 
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Minimum cabin-to-atmosphere differential pressure with 
the aircraft on the ground and the primary and secondary 
outflow/safety valves full-open. 
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Negative Differential Pressure Control 


The pneumatic control of cabin pressure when 
atmospheric pressure exceeds cabin pressure. This 
condition can occur during rapid aircraft descent. 


Normal! Positive Differential Control 


"PIP" Mark 


Prepressurization 


Rate-of-Change 


Reference Pressure 


Selected Altitude 


True Static Atmosphere 
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The control of cabin pressure when the cabin-to- 
atmosphere differential pressure exceeds the normal 
control value generated by the controller. 


Describes alignment of the arrowhead used to indicate 
the position of the rate selection (R) knob and the mark 
on the face of the cabin pressure selector. 


Control of cabin pressure to an altitude 150 feet below 
minimum differential pressure control. This is a control 
function established by throttle advancement for takeoff 
with the aircraft on the ground. 


The rate at which cabin altitude climbs or descends. 


The pressure, retained in the primary and secondary 
outflow valve head chambers, established as a motivating 
force for valve movement. 


The landing field altitude dialed on the cabin pressure 
selector with the use of cabin altitude selection (A) knob. 


The true air pressure outside the aircraft provided to the 
system by a true static atmosphere pickup at a specific 
location on the aircraft. 
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SECTION 2 


LIMITATIONS 


2.0 GENERAL 


This section provides design limitations, operating limitations, instrument markings, color 
coding and basic placards necessary for operation of the airplane. 
Compliance with the limitations of this section is required by regulation. 


2.1 AIRSPEED LIMITATIONS 
SPEED KCAS KIAS 


DESIGN MANEUVERING SPEED - Vy 


Do not make full or abrupt control movements above this speed. 
11,550 lb. 198 199 
7,700 lb. 176 177 


NOTE 
Linear interpolation may be used for intermediate gross weights. 


MAXIMUM FLAP OPERATING SPEED — Vyo 


Do not extend or retract flap at the given setting 
above this speed. 


UP to MID 169 170 
MID to DN 149 150 


MAXIMUM FLAP EXTENDED SPEED - Vp 


Do not exceed this speed at the given flap setting. 
Flap MID 179 180 
Flap DN 1738 175 


MAXIMUM LANDING GEAR OPERATING SPEED — Vyo 
Do not extend or retract landing gear above this speed. 179 180 


MAXIMUM LANDING GEAR EXTENDED SPEED - Vz 
Do not exceed this speed with landing gear extended. 184 185 


MAXIMUM LANDING LIGHT OPERATING SPEED — Vy ,0 
Do not extend or retract landing light above this speed. 159 160 


MAXIMUM LANDING LIGHT EXTENDED SPEED - Vi, 5 
Do not exceed this speed with landing light extended. 159 160 
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FT. 


PRESSURE ALTITUDE 


FM_21 


45000 


40000 


35000 


30000 


25000 


20000 


15000 


10000 


3000 


200 


PIAGGIO ~ 
AERO fp 


MAXIMUM OPERATING SPEED 


vs. 


PRESSURE ALTITUDE 


MAXIMUM OPERATING ALTITUDE 


220 240 260 
INDICATED AIRSPEED 


Figure 2-1. MAXIMUM OPERATING SPEED 
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280 


KTS. 


300 320 
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SPEED 


AIR MINIMUM CONTROL SPEED — Vyyca 


This is the minimum flight speed at which the airplane 
is directionally and laterally controllable, determined 
in accordance with the Federal Aviation Regulations 
and Regolamento Tecnico R.A.I. 


Autofeather system operative (propeller feathered) 
Propeller windmilling 


MAXIMUM OPERATING SPEED LIMIT — Vyjo/Myo 


Do not exceed this airspeed in any operation. 
(See Figure 2-1 on page 2-2) 


2.2. AIRSPEED INDICATOR MARKINGS 
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KCAS KIAS 


99 100 
127 128 


258/.665 Mach  260/.67 Mach 


MARKING SIGNIFICANCE KIAS 
Red Line Maximum Operating Speed 260 
Red and White Stripes Pointer Maximum Operating Mach Number .67 
Red Line Air Minimum Control Speed 100 
White Arc Full flap operating range 98 to 150 

Lower limit is maximum weight stalling speed in 

landing configuration. 

Upper limit is maximum speed permissible for 

operating flaps in landing configuration. 
Blue Line One Engine Inoperative Best Rate of Climb Speed 140 
2.8. POWER PLANT LIMITATIONS 
a. Number of Engines 9 
b. Engine Manufacturer Pratt & Whitney Canada 
c. Engine Model Number PT6A-66 
REISSUED: June 19, 1992 RAI Approval: 282.378/SMCA Report 6591 
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d. Engine Operating Limits 


OPERATING 
CONDITION (1) OPERATING LIMITS 
TORQUE (2) 
LB-FT MAXIMUM | Ng % OIL OIL 
bse ess | OBSERVED (D Np RPM| PRESSURE | TEMPERATURE 
1 1 ITT°C PSIG (3 °C (10) (11 
POWERSETTING SHP| ppyq ee ReM (3) (10) (11) 
TAKEOFF 850) 2230 = a 830 104.1 2000 90 to 135 0 to 104 
(8) 
MAX. CONTINUOUS 
MAX. CLIMB 
AND 
MAX CRUISE 850) 2230 & a 830 104.1 2000 90 to 135 0 to 104 
806 = 2230 7 (8) 
762 = = 2230 
NORMAL CLIMB Climb 
AND 0 to 104 
NORMALCRUISE 9850] 2230 = = 820 104.1 2000 90 to 135 Cruise 
806 & 2230 A (8) 20 to 104 
762 = = 2230 
MIN. IDLE - pa 7 750 51 - 60 (MIN) — 40 to 110 
(6) 
STARTING ss = z= 1000 = = 200 (MAX) — 40 (MIN) 
(4) 
TRANSIENT 2750 2750 2750 870 104.1 2205 40 to 200 0 to 110 
(5) (5) (5) (5) (9) (5) 
MAX. REVERSE = 7 = 760 = 1900 90 to 135 0 to 104 


1. Engine inlet condition limits for engine operation: Altitude: — 1,000 to 41,000 feet. 
2. Torque limit applies within a range of 1600 to 2000 propeller rpm; below 1600 rpm torque 
is limited to 1100 lb ft. 
Torquemeter - Power Calculations 
SHP = RPM (Np) x torque (lb ft) x K 
Where: Np = propeller RPM 
K = 0.00019 
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3. Normal oil pressure is 90 to 135 psig at gas generator speeds above 72% and with a normal 
oil temperature of 60 to 70°C (140 to 158°F). Oil pressures under 90 psig are undesirable. 
Under emergency conditions, to complete a flight, a lower oil pressure limit of 60 psig is 
permissible at reduced power settings not exceeding 1100 lb ft torque. Oil pressures below 
60 psig are unsafe and require that either the engine be shutdown or land as soon as practical 
using the minimum power required to sustain flight. 

4. This value is time limited to 5 seconds. 

5. These values are time limited to 20 seconds. 

6. Applies to a speed range between 54% and 61% Na. 

7. 100% gas generator speed corresponds to 37,468 rpm. 

100% power turbine speed corresponds to 33,235 rpm. 

8. The temperatures shown are the maximum ITTs permissible under the Certification 
limitations. For normal operations, power management during takeoff, climb and cruise as 
shown in the power setting tables of Section 5 should be observed for warranted engine life. 
However, lower temperatures (785°C for Takeoff Maximum Continuous Climb and 
Maximum Cruise) will produce rated horsepower (ISA) when the engine is new and result in 
longer engine life. 

9. May be used in emergency conditions to complete the flight. 

10. Oil temperature above 104°C or below 20°C must only be tolerated in accordance with the 
procedure contained in this manual. 

11. For increased service life of engine oil, an oil temperature below 80°C (176°F) is 
recommended. 

A minimum oil temperature of 55°C (130°F) is recommended for fuel heater operation at 
takeoff power. 
RECOMMENDED AIR START ENVELOPE 
PROPELLER FEATHERED 

e- 
iL 
] 
Lu 
a 
> 
= 
FF STARTER ASSIST MANDATORY 
. Minimum N¢g for airstart 13% 
S 
itp) 
it9) 
uu 
f 

70 ~=—-: 100 150 200 250 

INDICATED AIRSPEED - KTS 
NOTE 

Air start may be attempted outside of the envelope, or lower Ng 

provided ITT starting limit is monitored and not exceeded. 

e. Generator Limits 
Limit the load on each generator as follows, except during starting: 

ALTITUDE (FT) GEN. LOAD (AMPS) 
On Ground 200 
S.L. to 41,000 400 
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f. Fuel Specifications 


JP-4, JP-8, Jet A, A-1 and Jet B fuels conforming to the latest revision of P&WC Service 
Bulletin No. 14004. It is not necessary to purge the unused fuel from the system 
when switching fuel types. 

Aviation Gasoline is not permitted. 


CAUTION 


Fuel Anti-ice additive must be used as per the latest revision of P&WC 
Service Bulletin No. 14004 (including Phillips PFA 55 MB, MIL-I- 
27686D and MIL-I-27686E). 

See Section 8 for blending instruction. 

Some fuel suppliers blend anti-icing additive in their storage tanks. 
Prior to refueling check with the fuel supplier to determine if fuel has 
been blended. To assure proper concentration by volume of fuel on 
board, blend only enough additive for the unblended fuel. 


g. Oil Specifications 
Only MOBIL JET OIL Il, AEROSHELL TURBINE OIL 500, CASTROL 5000 and 
EXXON TURBO OIL 2380 engine oils have been tested and are approved for use on the 
P.180 airplane within the recommendations of the latest revision of P&WC Engine 
Service Bulletin No. 14001. 
The other oils listed in the above P&WC Engine Service Bulletin are not approved for 
use on the P.180 airplane. 


h. Number of Propellers 2 
i. Propeller Manufacturer Hartzell 
j. Propeller Hub Models 

Left (CW Rotating) HC-E5N-3 or HC-E5N-3A 

Right (CCW Rotating) HC-E5N-3L or HC-E5N-3AL 
k. Propeller Blade Models 

Left (CW Rotating, inner tip down) HE8218 

Right (CCW Rotating, inner tip down) LE8218 
1. Number of Blades 5 
m. Propeller Diameter, nominal 85 in. (2.16 m.) 
n. Propeller Blade Angles at 30 in. Station (nominal) 

Feathered 89° 

Reverse —18° 
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o. Propeller Speed (rpm) 


Takeoff and Climb 2000 
Cruise 1800/2000 


WARNING 


1. Stabilized ground operation below 900 RPM is prohibited, except when 
feathered operation at or below 600 RPM. 
2. Stabilized ground operation between 1300 and 1600 RPM is prohibited. 


CAUTION 
Feather operation for training purposes should be limited to speeds 
below 150 KIAS. 
Sustained ground operation (more than 30 minutes), especially at power 
settings higher than Ground Idle or with frequent application of power 
should be avoided. 
Static operation at torque settings higher than 500 lb ft must not last 
for more than 2 minutes, after that a cooling period of 20 minutes at 
Ground Idle or 10 minutes with engines OFF must be observed. 


p. Autofeather System Limits 


WARNING 
No takeoff authorized with autofeather inoperative 


1. The autofeather system must be pre flight checked operational prior to takeoff 


2. The autofeather system must be used for takeoff and landing operations. It is 
recommended to disengage the autofeather system at speeds above 150 KIAS. 


q. Use of the reverse thrust (condition levers fully forward). 


WARNING 
Positioning of power levers below the flight idle stop in flight is 
prohibited. Such positioning may lead to loss of airplane control or may 
result in an engine overspeed condition and consequent loss of engine 
power. 


CAUTION 
The reverse thrust must be initiated only after the propeller speed has 
dropped 5% from the set value (for example, 1900 RPM with condition 
lever at MAX RPM). 
Use of reverse before the 5% propeller RPM drop may result in 
asymmetrical thrust. 
Refer to Section 5 of this POH for recommended airspeed. 
Ground static operation at full reverse power for more than 12 seconds 
is prohibited, to avoid propeller blade overtemperature. 
Cool down 20 minutes at Ground Idle before repeating. 


r. Power handling at altitude. 
When flying above 30000 ft with two engines operating and one bleed OFF or one engine running 
at Ng lower than 86% and the other at full power, the power lever of the engine at zero bleed or 
at low power must be advanced slowly in the range from idle to 86% Ng. 


2.4 STARTER LIMITATIONS 


Use of the starters is limited to 50 seconds ON, three minutes OFF, 40 seconds ON, 30 minutes OFF 
before a further start may be attempted. 
Starter operation is limited to 30 seconds if in the meantime at least 13% Ng is not reached. 
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2.5 POWER PLANT INSTRUMENT MARKINGS 


a. Propeller Tachometer 
Yellow Arc (Transient Operation Only) 
Yellow Arc (Transient Operation Only) 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 


b. Gas Generator Tachometer 
Blue Triangle 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 


c. Engine Torque 
Green Arc (Normal Operating Range) 
Red Radial Line 
Red Triangle 


d. Oil Pressure 
Red Radial Line (Minimum) 
Yellow Arc (Caution) 
Green Arc (Normal Operating Range 


e. Oil Temperature 
Amber Light illuminated (Caution Range) 


Red and Amber Lights not illuminated (Normal Operating Range) 


Red Light illuminated (Maximum) 
Amber Light illuminated(Caution Range) 


f. Inter Turbine Temperature (ITT) 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 
Red Dot (Maximum on Starting) 
NOTE 
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600 to 900 RPM 
1300 to 1600 RPM 
1800 to 2000 RPM 

2000 RPM 


13% 
51 to 104.1% 
104.1% 


0 to 2230 LB-FT 
2230 LB: FT 
2750 LB? FT 


60 PSI 
60 to 90 PSI 
90 to 135 PSI 


0° to 20°C 
20° to 104°C 
110°C 

104° to 110°C 


200° to 830°C 
830°C 
1000°C 


See Engine Operating Limits for explanation of instrument markings. 


2.6 SYSTEM INSTRUMENT MARKINGS 


a. Cabin Altitude Differential Pressure Indicator 
Green Arc (Normal Operating Range) 
Yellow Arc (Caution) 
Red Radial (Maximum) 


b. Oxygen Pressure Gauge 
Green Arc (Usable range) 
Yellow arc (Caution Empty) 
Yellow arc (Caution Maximum) 


c. Hydraulic System Pressure 
Green Arc (Normal Operating Range) 
Yellow Arc (Caution) 
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0 to 9.0 PSI 
9.0 to 9.7 PSI 
9.7 PSI 


250 to 1850 PSI 
0 to 250 PSI 
1850 to 2000 PSI 


0 to 3050 PSI 
3050 to 3600 PSI 
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o. Propeller Speed (rpm) 
Takeoff and Climb 2000 
Cruise 1800/2000 


WARNING 


1. Stabilized ground operation below 900 RPM is prohibited, except 
when feathered operation at or below 600 RPM. 
2. Stabilized ground operation between 1300 and 1600 RPM is prohibited. 


CAUTION 


Feather operation for training purposes should be limited to speeds 
below 150 KIAS. 

Sustained ground operation (more than 30 minutes), especially at power 
settings higher than Ground Idle or with frequent application of power 
should be avoided. 

Static operation at torque settings higher than 500 lb ft must not last 
for more than 2 minutes, after that a cooling period of 20 minutes at 
Ground Idle or 10 minutes with engines OFF must be observed. 


p. Autofeather System Limits 


WARNING 
No takeoff authorized with autofeather inoperative. 


1. The autofeather system must be pre flight checked operational prior to takeoff. 


2. The autofeather system must be used for takeoff and landing operations. It is 
recommended to disengage the autofeather system at speeds above 150 KIAS. 


q. Use of the reverse thrust (condition levers fully forward). 


WARNING 
Positioning of power levers below the flight idle stop in flight is prohibited. 
Such positioning may lead to loss of airplane control or may result in an 
engine overspeed condition and consequent loss of engine power. 


CAUTION 
The reverse thrust must be initiated only after the propeller speed has 
dropped 5% from the set value (for example, 1900 RPM with condition 
lever at MAX RPM). 
Use of reverse before the 5% propeller RPM drop may result in 
asymmetrical thrust. 
Refer to Section 5 of this POH for recommended airspeed. 
Ground static operation at full reverse power for more than 12 seconds 
is prohibited, to avoid propeller blade overtemperature. 
Cool down 20 minutes at Ground Idle before repeating. 
Go-around after selecting reverse thrust on the ground is prohibited. 


r. Power handling at altitude. 
When flying above 30000 ft with two engines operating and one bleed OFF or one engine 
running at Ng lower than 86% and the other at full power, the power lever of the engine at 
zero bleed or at low power must be advanced slowly in the range from idle to 86% Ng. 


2.4 STARTER LIMITATIONS 


Use of the starters is limited to 50 seconds ON, three minutes OFF, 40 seconds ON, 30 minutes 
OFF before a further start may be attempted. 
Starter operation is limited to 30 seconds if in the meantime at least 13% Ng is not reached. 
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2.5 POWER PLANT INSTRUMENT MARKINGS 


a. Propeller Tachometer 
Yellow Arc (Transient Operation Only) 
Yellow Arc (Transient Operation Only) 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 


b. Gas Generator Tachometer 
Blue Triangle 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 


c. Engine Torque 
Green Arc (Normal Operating Range) 
Red Radial Line 
Red Triangle 


d. Oil Pressure 
Red Radial Line (Minimum) 
Yellow Arc (Caution) 
Green Arc (Normal Operating Range 


e. Oil Temperature 
Amber Light illuminated (Caution Range) 


Red and Amber Lights not illuminated (Normal Operating Range) 


Red Light illuminated (Maximum) 
Amber Light illuminated (Caution Range) 


f. Inter Turbine Temperature (ITT) 
Green Arc (Normal Operating Range) 
Red Radial Line (Maximum) 
Red Dot (Maximum on Starting) 
NOTE 


PIAGGIO <P 
AERO fp 


600 to 900 RPM 
1300 to 1600 RPM 
1800 to 2000 RPM 

2000 RPM 


13% 
51 to 104.1% 
104.1% 


0 to 2230 LB-FT 
2230 LB: FT 
2750 LB? FT 


60 PSI 
60 to 90 PSI 
90 to 135 PSI 


0° to 20°C 
20° to 104°C 
110°C 

104° to 110°C 


200° to 830°C 
830°C 
1000°C 


See Engine Operating Limits for explanation of instrument markings. 


2.6 SYSTEM INSTRUMENT MARKINGS 


a. Cabin Altitude Differential Pressure Indicator 
Green Arc (Normal Operating Range) 
Yellow Arc (Caution) 
Red Radial (Maximum) 


b. Oxygen Pressure Gauge 
Green Arc (Usable range) 
Yellow arc (Caution Empty) 
Yellow arc (Caution Maximum) 


c. Hydraulic System Pressure 
Green Arc (Normal Operating Range) 
Yellow Arc (Caution) 
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0 to 9.0 PSI 
9.0 to 9.7 PSI 
9.7 PSI 


250 to 1850 PSI 
0 to 250 PSI 
1850 to 2000 PSI 


0 to 3050 PSI 
3050 to 3600 PSI 
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d) Angle of Attack (Optional Instrument) 


e) 


2.7 


Green Arc (Normal Range) 0 to 0.6 
Yellow Arc (Caution) 0.6 to 0.75 
Red Arc (Stall) 0.75 to 1.0 


Longitudinal Trim Indicator 
Green Arc (Takeoff Range) 2 NU to 6 NU 


WEIGHT LIMITS 


It is the responsibility of the airplane owner and pilot to assure that the airplane is properly 
loaded. Maximum allowable weights are listed below. See "Weight and Balance" Section for 
loading instructions. 


a) Maximum Ramp Weight 11,600 LBS (5262 Kg.) 
b) Maximum Takeoff Weight 11,550 LBS (5239 Kg.) 
c) Maximum Landing Weight 10,945 LBS (4965 Kg.) 
d) Maximum Zero Fuel Weight 
— §.N. 1004 to 1015 airplanes (linear interpolation between limits): 
At forward C.G. 9500 LBS (4309 Kg.) 
At aft C.G. 9300 LBS (4218 Kg.) 
— §.N. 1016 and up airplanes: 9800 LBS (4445 Kg.) 
e) Maximum Weight in Rear Baggage Compartment 400 LBS (181 Kg.) 
f) Maximum Weight in Cabin Baggage Compartment 90 LBS (41 Kg.) 
g) Maximum Specific Load in Rear Baggage Compartment 50 LBS/SQ.FT. (244 Kg./sq.m.) 
h) Maximum Weight in Forward Cabinet (if installed) 34 LBS (15.4 Kg.) 
1) Maximum Weight in Refreshment Cabinets (if installed) Refer to applicable Loading Chart 
at Section 6 "Weight and Balance" 
j) Maximum Weight in Pyramid Cabinet (each) (if installed) 10 LBS (4.5 Kg.) 
2.8 CENTER OF GRAVITY LIMITS 
Weight Forward Limit Rearward Limit 
Pounds Kilograms Inches Aft of Datum Inches Aft of Datum 
11,600 5,262 207.80 214.00 
8,745 3,967 195.22 214.00 
8,500 3,856 194.00 213.00 
7,700 3,493 194.00 209.80 
6,000 2,722 194.00 209.80 
NOTE 
Straight line variation between points indicated. 
The Datum Line is located 236.22 inches (6,000 millimeters) forward of 
the rear pressure bulkhead centerline (at the intersection between the 
forward pressure bulkhead and cockpit floor centerlines). 
REISSUED: June 19, 1992 EASA Approved Report 6591 
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Figure 2-2/1. AIRPLANE WEIGHT VS. CENTER OF GRAVITY (S.N. 1004 TO 1015 AIRPLANES) 


Report 6591 
Page 2-10 


EASA Approval No. 2004-4803 
Date: May 4, 2004 


REISSUED: June 19, 1992 
REVISION: B27 April 1, 2004 


PIAGGIO ZY) 
AERO fp 


T.O. PITCH TRIM SETTING - DEGREES 
! 
18] 


12000 


11000 


AIRPLANE WEIGHT .VS. CENTER OF GRAVITY 
CLANDING GEAR DOWN) 


€11600 LBS) 
(5262 KGS) 


|;MAX TAKE-OFF 
€11550 LBS) 
(5239 KGS) 


MAX LANDING 
€10945 LBS) 
€4965 KGS) 


MAX ZERO FUEL 
= ¢€9800 LBS) 
(4445 KGS) 


10000 


9000 


WEIGHT - LBS. 


8000 


7000 


6000 


MIN FLYING 
C7700 LBS) 
€3493 KGS) 


194 198 206 210 


INCHES AFT OF DATUM 


214 218 


P-180 AVANTI 


SECTION 2 
LIMITATIONS 


5500 


5000 


4500 


4000 


WEIGHT - KGS. 


3500 


3000 


Figure 2-2/2. AIRPLANE WEIGHT VS. CENTER OF GRAVITY (S.N. 1016 AND UP AIRPLANES) 
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2.9 MAXIMUM FUEL IMBALANCE 


Maximum allowable fuel imbalance between wing fuel systems is 200 lbs. 


2.10 MANEUVER LIMITS 


This is a Normal Category Airplane, no acrobatic maneuvers, including spins, allowed. 


2.11 FLIGHT LOAD FACTOR LIMITS (MANEUVERING) 


a. Positive Load Factor (Flaps Up) 3.22 g 
b. Negative Load Factor (Flaps Up) —1.29¢ 
c. Positive Load Factor (Flaps Down) 2.00 g 


2.12 FLIGHT CREW LIMITS 


Minimum crew (left seat) One Pilot 


2.138 FUEL QUANTITY LIMITATIONS 


1. Total Fuel Capacity 
(S.N. 1004 to 1035 airplanes) 396.3 U.S. Gallons (1500 LTS) 


(S.N. 1016 to 1035 with SB-80-0123 embodied 421.9 U.S. Gallons (1597 LTS) 
and S.N. 1036 and up airplanes) 


2. Usable Fuel 
Total Fuel System: 
(S.N. 1004 to 1035 airplanes) 392.6 U.S. Gallons (1486 LTS) 


(S.N. 1016 to 1035 with SB-80-0123 embodied 418.2 U.S. Gallons (1583 LTS) 
and S.N. 1036 and up airplanes) 


Each Side Fuel System: 
(S.N. 1004 to 1035 airplanes) 196.3 U.S. Gallons (743 LTS) 


(S.N. 1016 to 1035 with SB-80-0123 embodied 209.1 U.S. Gallons (791.5 LTS) 
and S.N. 1036 and up airplanes) 


3. Unusable Fuel 
Total Fuel System 3.7 U.S. Gallons (14 LTS) 
Each Side Fuel System 1.85 U.S. Gallons (7 LTS) 


2.14 MAXIMUM OPERATING ALTITUDE LIMITS 


1. Enroute 41,000 FT 
2. Take off and Landing 10,000 FT 


2.15 OUTSIDE AIR TEMPERATURE LIMITS 


1. Minimum (Sea Level) -40°C (-40°F) 
2. Minimum Temperature for Engine Starting: 
a. Engine Oil -40°C (-40°F) 
b. JP4, JET B Fuel -54°C (-65°F) 
c. JP8, JET A, JET Al Fuel -34°C (-29°F) 
3. Minimum Temperature for Takeoff -30°C (-22°F) 
4. Maximum Sea level to 12000 ft pressure altd. ISA +35°C 
Above 12000 ft pressure altd. ISA +21°C 
REISSUED: June 19, 1992 ENAC Approval: 03/171005/SPA Report 6591 
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2.16 CABIN PRESSURIZATION LIMIT 


Maximum Normal Cabin Differential Pressure 9.0 PSI 
Maximum Cabin Differential Pressure 9.7 PSI 


Do not land when airplane cabin is pressurized 


2.17 MAXIMUM OCCUPANCY LIMITS 


11 people including crew 
2.18 SYSTEMS AND EQUIPMENT LIMITS 


2.18.1 NICKEL-CADMIUM BATTERY LIMITATION 

No battery engine starting must be attempted if the bus voltage is lower than 23.0 VDC or 
battery temperature is over 120°F (BAT TEMP caution light ON). 

No takeoffs authorized with temperature indication over 150°F (BAT OVHT warning light ON). 
2.18.2 FLAP SYSTEM LIMITATION 

No takeoff authorized without flaps or with non symmetrical flap configuration or annunciated 
flap asymmetry. 


Maximum operating altitude 20,000 ft. 


2.18.3 HYDRAULIC PUMP 

Operate continuously only with at least one engine running. 

Hydraulic pump must be on and operating and nosewheel steering on and operating for single 
engine taxiing. 

2.18.4 STEERING SYSTEM LIMITATION 

Steering in TAXI position only for ground taxi. 

Maximum Speed (in T.O. mode) 60 KTS 
Steering engagement during landing is prohibited. 

2.18.5 FUEL SYSTEM LIMITATION 


Crossfeed operation is not approved for takeoff or landing. 
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2.9 MAXIMUM FUEL IMBALANCE 


Maximum allowable fuel imbalance between wing fuel systems is 


2.10 MANEUVER LIMITS 


P-180 AVANTI 


SECTION 2 
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200 lbs. 


This is a Normal Category Airplane, no acrobatic maneuvers, including spins, allowed. 


2.11 FLIGHT LOAD FACTOR LIMITS (MANEUVERING) 


a. Positive Load Factor (Flaps Up) 

b. Negative Load Factor (Flaps Up) 

c. Positive Load Factor (Flaps Down) 
d. Negative Load Factor (Flaps Down) 


2.12 FLIGHT CREW LIMITS 
Minimum crew (left seat) 
NOTE 


The autopilot must be operative for IFR single pilot operations. 


2.138 FUEL QUANTITY LIMITATIONS 


1. Total Fuel Capacity 
(S.N. 1004 to 1035 airplanes) 


(S.N. 1016 to 1035 with SB-80-0123 embodied 
and S.N. 1036 and up airplanes) 
2. Usable Fuel 
Total Fuel System: 
(S.N. 1004 to 1035 airplanes) 
(S.N. 1016 to 1035 with SB-80-0123 embodied 
and S.N. 1036 and up airplanes) 
Each Side Fuel System: 
(S.N. 1004 to 1035 airplanes) 
(S.N. 1016 to 1035 with SB-80-0123 embodied 
and S.N. 1036 and up airplanes) 
3. Unusable Fuel 
Total Fuel System 
Each Side Fuel System 


2.14 MAXIMUM OPERATING ALTITUDE LIMITS 


1. Enroute 
2. Take off and Landing 


2.15 OUTSIDE AIR TEMPERATURE LIMITS 


1. Minimum (Sea Level) 

2. Minimum Temperature for Engine Starting: 
a. Engine Oil 
b. JP4, JET B Fuel 
c. JP8, JET A, JET Al Fuel 

3. Minimum Temperature for Takeoff 

4. Maximum Sea level to 12000 ft pressure altd. 
Above 12000 ft pressure altd. 
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3.22 g 
—1.29 g 
2.00 g 
0.00 g 


One Pilot 


396.3 U.S. Gallons (1500 LTS) 
421.9 U.S. Gallons (1597 LTS) 


392.6 U.S. Gallons (1486 LTS) 
418.2 U.S. Gallons (1583 LTS) 


196.3 U.S. Gallons (743 LTS) 
209.1 U.S. Gallons (791.5 LTS) 


3.7 U.S. Gallons (14 LTS) 
1.85 U.S. Gallons (7 LTS) 


Applicability: 


French A/C 


41,000 FT 
10,000 FT 


-40°C (-40°F) 


-40°C (-40°F) 
-54°C (-65°F) 
-34°C (-29°F) 
-30°C (-22°F) 


ISA +35°C 
ISA +21°C 
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2.16 CABIN PRESSURIZATION LIMIT 


Maximum Normal Cabin Differential Pressure 9.0 PSI 
Maximum Cabin Differential Pressure 9.7 PSI 


Do not land when airplane cabin is pressurized 


2.17 MAXIMUM OCCUPANCY LIMITS 


11 people including crew 
2.18 SYSTEMS AND EQUIPMENT LIMITS 


2.18.1 NICKEL-CADMIUM BATTERY LIMITATION 

No battery engine starting must be attempted if the bus voltage is lower than 23.0 VDC or 
battery temperature is over 120°F (BAT TEMP caution light ON). 

No takeoffs authorized with temperature indication over 150°F (BAT OVHT warning light ON). 
2.18.2 FLAP SYSTEM LIMITATION 

No takeoff authorized without flaps or with non symmetrical flap configuration or annunciated 
flap asymmetry. 


Maximum operating altitude 20,000 ft. 


2.18.3 HYDRAULIC PUMP 

Operate continuously only with at least one engine running. 

Hydraulic pump must be on and operating and nosewheel steering on and operating for single 
engine taxiing. 

2.18.4 STEERING SYSTEM LIMITATION 

Steering in TAXI position only for ground taxi. 

Maximum Speed (in T.O. mode) 60 KTS 
Steering engagement during landing is prohibited. 

2.18.5 FUEL SYSTEM LIMITATION 


Crossfeed operation is not approved for takeoff or landing. 
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2.18.6 MAXIMUM TIRE SPEED 


The maximum tire speed is 154 KTS 


2.18.7 CABIN ELECTRICAL POWER PROVISIONS 

The use of auxiliary cabin electrical power sockets is subject to the manufacturer approval with 
reference to electrical loads, kind of operations, and compatibility of the connected equipment. 
2.19 OPERATION ON UNPAVED RUNWAYS 

When the airplane is equipped with the prescribed protection Kit, operations on unpaved 
runways are allowed under the limitations requirements, procedures, performance, weight & 
balance information presented in the Supplement No. 25 "Unpaved Runways Operations" at 
Section 9 of this Pilot's Operating Handbook. 

2.20 COLD WEATHER OPERATION 

If ambient temperature is below —25°C, it is necessary to operate the main wing anti-ice and the 
engine ice vane systems before applying full power to ensure that the autofeather is armed. 
2.21 OPERATION IN ICING CONDITIONS 


Landing must be performed with the flaps in MID position. 
Minimum Ambient Temperature for operation of engine deicing boots —40°C 


No takeoff authorized with frost, snow or ice adhering to the propellers, windshields, 
powerplant installation and pitot/static ports, or with snow or ice adhering to the wings, vertical 
and horizontal stabilizer or control surfaces. 

2.22 NOISE LEVEL 

FAR 36 

The corrected noise level of the Piaggio P.180 aircraft according to FAR 36, Appendix F, amdt. 
13, and Appendix G, amdt. 16, is respectively 76.0 dB(A) and 81.8 dB(A). 


No determination has been made by the Registro Aeronautico Italiano/Federal Aviation 
Administration that the noise levels of this airplane are or should be acceptable or unacceptable 
for operation at, into or out of, any airport. 


ICAO/Annex 16 


The allowable noise level according to ICAO/Annex 16, Edit. 1988, Chap. 10, for the Piaggio 
P.180 aircraft at the max certificated TO weight is 88.0 dB(A). The corrected noise level 
determined according to the mentioned regulation is 86.4 dB(A). 
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2.23 KINDS OF OPERATIONS EQUIPMENT LIST (KOEL) 

This airplane may be operated in day or night VFR, IFR and into known icing conditions when 


the appropriate equipment is installed and operable. 


The following equipment list identifies the systems and equipment upon which type 
certification for each kind of operation was predicated. The systems and items of equipment 
listed must be installed and operable unless: 


1. The airplane is approved to be operated in accordance with a current Minimum Equipment 
List (MEL) issued or approved by the Airworthiness Authority. 


or: 


2. An alternate procedure is provided in the Pilot’s Operating Handbook and Approved 
Airplane Flight Manual for the inoperative state of the listed equipment and all limitations 
are complied with. 


NOTE 


The following systems and equipment list does not include all 
equipment required by the National Operating Regulations. It also does 
not include components obviously required for the airplane to be 
airworthy such as wings, empennage, engine, etc. 
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2.18.6 MAXIMUM TIRE SPEED 


The maximum tire speed is 154 KTS 


2.18.7 CABIN ELECTRICAL POWER PROVISIONS 
The use of auxiliary cabin electrical power sockets is subject to the manufacturer approval with 
reference to electrical loads, kind of operations, and compatibility of the connected equipment. 


2.19 OPERATION ON UNPAVED RUNWAYS 


NOTE 
Operation on unpaved surfaces is prohibited. 


2.20 COLD WEATHER OPERATION 

If ambient temperature is below —25°C, it is necessary to operate the main wing anti-ice and the 
engine ice vane systems before applying full power to ensure that the autofeather is armed. 
2.21 OPERATION IN ICING CONDITIONS 

Landing must be performed with the flaps in MID position. 


Minimum Ambient Temperature for operation of engine deicing boots —40°C 


No takeoff authorized with frost, snow or ice adhering to the propellers, windshields, 
powerplant installation and pitot/static ports, or with snow or ice adhering to the wings, vertical 
and horizontal stabilizer or control surfaces. 


2.22 NOISE LEVEL 

FAR 36 

The corrected noise level of the Piaggio P.180 aircraft according to FAR 36, Appendix F, amdt. 
18, and Appendix G, amdt. 16, is respectively 76.0 dB(A) and 81.8 dB(A). 


No determination has been made by the Registro Aeronautico Italiano/Federal Aviation 
Administration that the noise levels of this airplane are or should be acceptable or unacceptable 
for operation at, into or out of, any airport. 


ICAO/Annex 16 


The allowable noise level according to ICAO/Annex 16, Edit. 1988, Chap. 10, for the Piaggio 
P.180 aircraft at the max certificated TO weight is 88.0 dB(A). The corrected noise level 
determined according to the mentioned regulation is 86.4 dB(A). 
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2.28 KINDS OF OPERATIONS EQUIPMENT LIST (KOEL) 


This airplane may be operated in day or night VFR, IFR and into known icing conditions when 
the appropriate equipment is installed and operable. 


The following equipment list identifies the systems and equipment upon which type 
certification for each kind of operation was predicated. The systems and items of equipment 
listed must be installed and operable unless the KOEL is provided in the Pilot’s Operating 
Handbook and Approved Airplane Flight Manual for the inoperative state of the listed 
equipment and all limitations are complied with. 


NOTE 


The following systems and equipment list does not include all 
equipment required by the National Operating Regulations. It also does 
not include components obviously required for the airplane to be 
airworthy such as wings, empennage, engine, etc. 
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SYSTEM 
and/or 


COMPONENT 


IATA 100 CHAPTER 21 
|AIR CONDITIONING 


L/R Bleed Air Valves 
Pressurization Controller, Auto 
Safety Valve 

Outflow Valve 

Cab Press - Altitude Warning 
Cabin Rate of Climb 
Pressurization Air Source 
Pressurization Control, Manual 
Suction Source 

Door Seal Caution Light 


IATA 100 CHAPTER 22 
AUTO FLIGHT 


Autopilot 


IATA 100 CHAPTER 23 
COMMUNICATIONS 


VHF Communications System 
Static Discharge Wicks 


IATA 100 CHAPTER 24 
ELECTRICAL POWER 


Battery 

Battery Temperature Light 

DC Generator 

DC Generator Caution Light 

DC Distribution Busses Caution 
Light 

MFDI (Ammeter, 
OAT, Batt Temp) 
Inverter 

Inverter Caution Light 


Buss Volt, 


IATA 100 CHAPTER 26 
FIRE PROTECTION 


Fire Detector System 


Number of items installed 


PRPeENrPP PPE pp 


PNNNeFR 
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VFR Day 
VFR Night 
IFR Day 
IFR Night 
Known Icing Conditions 
REMARKS and/or EXCEPTIONS 

2 | 2 2 | 2 2 

1 1 1 1 1 

1 1 i 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

2 | 2 2 | 2 2 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 2 | 2 2 

71) | 7) | 7@) | 7) | 7) | @) Minimum required: one at the 
outboard end of each control surface. 

1 1 1 1 1 

2 | 2 2 | 2 2 

2 | 2 2 | 2 2 

2 | 2 2 | 2 2 

1 1 1 1 1 

1 1 1 1 1 |— All functions of the MFDI must be 

operating. 

2 | 2 2 | 2 2 

2 | 2 2 | 2 2 

2 | 2 2 | 2 2 
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Number of items installed 
SYSTEM Day 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT Known Icing Conditions 
REMARKS and/or EXCEPTIONS 

ATA 100 CHAPTER 27 
FLIGHT CONTROLS 
Trim Actuator 3/3 | 3 | 38 | 3] 8 
Trim Indicator - Rudder, Aileron,} 3 | 3 3.) 38 3] 3 
and Horizontal Stabilizer 
Flap Position Indicator 1 1 1 1 1 1 
Flap System 1 1 1 1 1 1 
Stall Warning System 1} 1/1])214)17 1 
ATA 100 CHAPTER 28 
FUEL EQUIPMENT 
Main Fuel Boost Pump 2/2)2/]2)2 | 2 
Standby Fuel Boost Pump QZ. | Qe | Deel Dey De | 2 
Firewall Shutoff Valve Qe) D2 | oD De | SDE) 2 
Fuel Quantity Indicator Qi De | De ode | De || 42 
Firewall Shutoff Lights 4}4])4)4)4) 4 
Crossfeed Valve 1} 1/1 ];21)217 1 
Crossfeed Lights 2}/2)]2]2)2 +) 2 
Fuel Flow Indicator 2 | 2 2 | 2 2 | 2 
Fuel Pressure Warning Light Q | DB | 22 Ve 2 |) 2) 2 
ATA 100 CHAPTER 30 
ICE AND RAIN 
PROTECTION 
Engine Inlet Deicer System 2);2)2]2)2 4) 2 
Engine Inlet Deicer Light 2) De | ee DP oe |) 2 
Engine Inertial Ice Vanes 2 2 2 2 2 2 
Ice Vane/Oil Inlet Heating Lights} 2 | 2 | 2 | 2 | 2 | 2 
Windshield Heat, Left and Right} 2 | 2 | 2) 2 | 2 | 2 
Pitot and Static Heater 2 22 || eer!) 2 
Ice Detector & Lights Monitoring] 1 1 1 1 
System 
Stall Warning Heater 1 1 1 1 
Main Wing Anti-ice System 2 2 
Main Wing Anti-ice Lights 4 4 
Forward Wing Anti-ice System 2 2 
Forward Wing Anti-ice Lights 4 4 
Main Wing Inspection Light 1 1 
Report 6591 RAI Approval: 282.378/SCMA REISSUED: June 19, 1992 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 2 
LIMITATIONS 


Number of items installed 


SYSTEM VTE ey 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT 


Known Icing Conditions 
REMARKS and/or EXCEPTIONS 


IATA 100 CHAPTER 21 
|AIR CONDITIONING 


L/R Bleed Air Valves 
Pressurization Controller, Auto 
Safety Valve 

Outflow Valve 

Cab Press - Altitude Warning 
Cabin Rate of Climb 
Pressurization Air Source 
Pressurization Control, Manual 
Suction Source 

Door Seal Caution Light 


a a Ne  ) 
a er 
a ae ON ee 
a a oe Ne 
a rN 
a ae oN  ) 


IATA 100 CHAPTER 22 
AUTO FLIGHT 


Autopilot 1 


IATA 100 CHAPTER 23 
COMMUNICATIONS 
VHF Communications System 2) To] dee | 2 2 2 
Static Discharge Wicks 16 | 7(4) | 7) | 74) | 7) | 74) | @) Minimum required: one at the 
outboard end of each control surface. 


IATA 100 CHAPTER 24 


ELECTRICAL POWER 

Battery eo, heh Ae se |) 

Battery Temperature Light 2/;2)2),2)2 | 2 

DC Generator 2)/2)2)2)2/ 2 

DC Generator Caution Light 2};2/2);2/2) 2 

DC Distribution Busses Caution} 1 1 1 1 1 1 

Light 

MFDI (Ammeter, Buss Volt,} 1 1 1 1 1 1 |— All functions of the MFDI must be 
OAT, Batt Temp) operating. 

Inverter 2 2 2 2 2 2 

Inverter Caution Light 2)/2)2)2)2/] 2 

IATA 100 CHAPTER 26 

FIRE PROTECTION 

Fire Detector System 2 | 2 | 2) 2) 2) 2 

REISSUED: June 19, 1992 RAI Approval: 282.378/SCMA Report 6591 
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P-180 AVANTI 


PIAGGIO <P 
SECTION 2 eo 
LIMITATIONS 

Number of items installed 
SYSTEM VFR Day 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT 


ATA 100 CHAPTER 27 
FLIGHT CONTROLS 


Trim Actuator 


Trim Indicator - Rudder, Aileron, 
and Horizontal Stabilizer 


Flap Position Indicator 
Flap System 
Stall Warning System 


ATA 100 CHAPTER 28 
FUEL EQUIPMENT 


Main Fuel Boost Pump 
Standby Fuel Boost Pump 
Firewall Shutoff Valve 

Fuel Quantity Indicator 
Firewall Shutoff Lights 
Crossfeed Valve 

Crossfeed Lights 

Fuel Flow Indicator 

Fuel Pressure Warning Light 


ATA 100 CHAPTER 30 


ICE AND RAIN 
PROTECTION 


Engine Inlet Deicer System 
Engine Inlet Deicer Light 
Engine Inertial Ice Vanes 

Ice Vane/Oil Inlet Heating Lights 
Windshield Heat, Left and Right 
Pitot and Static Heater 


Ice Detector & Lights Monitoring 
System 


Stall Warning Heater 

Main Wing Anti-ice System 
Main Wing Anti-ice Lights 
Forward Wing Anti-ice System 
Forward Wing Anti-ice Lights 
Main Wing Inspection Light 


Report 6591 
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Applicability: 
Canadian A/C 


ioe) 


— 


NNWNNrFANNN ND 


PFPNNNNN WS 


PRN BR NH 


ise) 
ise) 
ice) 
icv) 
ioe) 


= 
= 
= 
= 
= 


NwWNrFANNHN ND 
NNwWNrFANNMN ND 
NNWNrFANNNW ND 
NNwWNrFANNN WD 
NNWNrFANNMNDWD 


NNN NW WD 
NORE NORE NOR NO WS) 
PFPNNNNN WD 
PNNNNN WD 
FPNNNNN WD 


— 
— 


PRN BRN EH 


RAI Approval: 282.378/SCMA 


Date: July 7, 1992 


Known Icing Conditions 


REMARKS and/or EXCEPTIONS 


— Right side may be inoperative. 


REISSUED: June 19, 1992 


REVISION: BO 


PIAGGIO <7) P-180 AVANTI 
ito SECTION 2 
LIMITATIONS 


Number of items installed 


SYSTEM VFR Day 
VER Night 
and/or IFR Day 
IFR Night 
COMPONENT ae 


Known Icing Conditions 
REMARKS and/or EXCEPTIONS 


IATA 100 CHAPTER 21 
|AIR CONDITIONING 


L/R Bleed Air Valves 2/;2);2)];2)2 ) 2 
Pressurization Controller, Auto 1 1 1 1 1 1 
Safety Valve 1 1 1 1/1 1 
Outflow Valve 1 1 1 1/1 1 
Cab Press - Altitude Warning 1/1}]1]21)d21+4i1 
Cabin Rate of Climb 1 1 1 1 1 1 
Pressurization Air Source 2;2)2)];2)2 ) 2 
Pressurization Control, Manual | 1 1 1 1 1 1 
Suction Source 1 1 1 S| i 1 
Door Seal Caution Light 1/1}]1]21)1+41 
IATA 100 CHAPTER 22 

[AUTO FLIGHT 

Autopilot 1 - - 1 1 1 |— For single pilot operations 


IATA 100 CHAPTER 23 
COMMUNICATIONS 
VHF Communications System 2) To] dee | 2 2 2 
Static Discharge Wicks 16 | 7(4) | 74) | 70) | 7) | 74) | @) Minimum required: one at the 
outboard end of each control surface. 


IATA 100 CHAPTER 24 


ELECTRICAL POWER 

Battery eo, heh Ae se |) 

Battery Temperature Light 2/;2)2),2)2 | 2 

DC Generator 2 | 2 |) .2 | 2) 2°) 2 

DC Generator Caution Light 2};2/2);2/2) 2 

DC Distribution Busses Caution} 1 1 1 1 1 1 

Light 

MFDI (Ammeter, Buss Volt,) 1 | 1 | 1 | 1 | 1 | 1 |— All functions of the MFDI must be 
OAT, Batt Temp) operating. 

Inverter 2 2 2 2 2 2 

Inverter Caution Light 2)/2)2)2)2/] 2 

IATA 100 CHAPTER 26 

FIRE PROTECTION 

Fire Detector System 2 | 2 | 2) 2) 2) 2 

REISSUED: June 19, 1992 RAI Approval: 282.378/SCMA Applicability: Report 6591 
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P-180 AVANTI 


PIAGGIO ~/ 
SECTION 2 AERO 2) 
LIMITATIONS 

Number of items installed 
SYSTEM Day 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT Known Icing Conditions 
REMARKS and/or EXCEPTIONS 

ATA 100 CHAPTER 27 
FLIGHT CONTROLS 
Trim Actuator 3 / 3 3 / 3 3.) 3 
Trim Indicator - Rudder, Aileron,| 3 3 3 3 3 3 
and Horizontal Stabilizer 
Flap Position Indicator 1 1 1 1 1 1 
Flap System 1 1 1 1 1 1 
Stall Warning System 1} 1/1])214)17 1 
ATA 100 CHAPTER 28 
FUEL EQUIPMENT 
Main Fuel Boost Pump 2/2)2/]2)2 | 2 
Standby Fuel Boost Pump QZ. | Qe | Deel Dey De | 2 
Firewall Shutoff Valve 2/2)2/]2)2 4) 2 
Fuel Quantity Indicator Qi De | De ode | De || 42 
Firewall Shutoff Lights 4}4])4)4)4) 4 
Crossfeed Valve 1} 1/1 ];21)217 1 
Crossfeed Lights 2}/2)]2]2)2 +) 2 
Fuel Flow Indicator 2 | 2 2] 2 2 | 2 
Fuel Pressure Warning Light Q | DB | 22 Ve 2 |) 2) 2 
ATA 100 CHAPTER 30 
ICE AND RAIN 
PROTECTION 
Engine Inlet Deicer System 2);2)2]2)2 4) 2 
Engine Inlet Deicer Light 2) De | ee DP oe |) 2 
Engine Inertial Ice Vanes 2 2 2 2 2 2 
Ice Vane/Oil Inlet Heating Lights} 2 | 2 | 2 | 2 | 2 | 2 
Windshield Heat, Left and Right} 2 | 2 | 2) 2 | 2 | 2 
Pitot and Static Heater 2 2);2 | 2 
Ice Detector & Lights Monitoring] 1 1 1 1 
System 
Stall Warning Heater 1 1 1 1 
Main Wing Anti-ice System 2 2 
Main Wing Anti-ice Lights 4 4 
Forward Wing Anti-ice System 2 2 
Forward Wing Anti-ice Lights 4 4 
Main Wing Inspection Light 1 1 
Report 6591 RAI Approval: 282.378/SCMA REISSUED: June 19, 1992 
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PIAGGIO <7) 
AERO fp 


P-180 AVANTI 


SECTION 2 
LIMITATIONS 


SYSTEM 
and/or 


COMPONENT 


IATA 100 CHAPTER 31 


INDICATING/ RECORDING 
SYSTEMS 


Aural Warning System 
Annunciator System 


IATA 100 CHAPTER 32 
LANDING GEAR 


Hydraulic Power Unit 

Pressure Monitoring Unit 
Landing Gear Position Indication 
Lights 

Steering Fail Light 

Hydraulic Press. Gauge 

Steering Taxi Light 

Steering Takeoff Light 


IATA 100 CHAPTER 33 
LIGHTS 


Cockpit Lights 
Instrument Light System 
Taxi Light 

Landing Light 
Anticollision Strobe Light 
Position Light 


Passenger Notice System (Fasten 
Seat Belt and No Smoking) 


Cabin Door Warning Light 
Baggage Door Warning Light 
Portable Flash Light 


IATA 100 CHAPTER 34 


NAVIGATION 
INSTRUMENTS 


Sensitive Altimeter 
Airspeed Indicator 
Vertical Speed Indicator 


Number of items installed 


a 


PRD DHE DD 


iw) 


VFR Day 
VFR Night 
IFR Day 
IFR Night 
Known Icing Conditions 
REMARKS and/or EXCEPTIONS 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
3 3 3 3 3 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 
2 2 2 
2 2 2 
- 4 - 4 4 
1 1 1 1 1 
1 1 1 1 1 
1 1 BL 1 
1 1 1 
1qa)}1qa)|} 2 | 2 | 2 |@ On Pilot’s Panel 
1a) }1qa)} 2 2 2 
- - 2 2 2 


REISSUED: June 19, 1992 
REVISION: BO 


RAI Approval: 282.378/SCMA 
Date: July 7, 1992 
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P-180 AVANTI 


PIAGGIO <~/A 
SECTION 2 AERO PP 
LIMITATIONS 
Number of items installed 
SYSTEM Day 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT Known Icing Conditions 
REMARKS and/or EXCEPTIONS 
ATA 100 CHAPTER 34 
(Continued) 
Magnetic Compass 1 1 1/1 1 1 
Horizon Indicator 3 |2q@ {2a)| 3 | 3 | 3 |(@ On Pilot’s Panel 
Compass System 2 |1q@i1lqa} 2] 2 | 2 
Clock 1 1 A 1 1 1 
Transponder 2 1 1 1 1 1 
VOR/ILS 2/1/]/1;),2/]2 4 2 
Marker Beacon 1 - 1 1 1 
DME 1 - 1 1 1 
ADF 1 - 1 1 1 
RMI 2 : 1 1 }1 
IATA 100 CHAPTER 35 
OXYGEN 
Oxygen System 1 1 1/1 1 1 
IATA 100 CHAPTER 61 
PROPELLERS 
Propel. Primary Low Pitch Stop | 2 | 2 | 2) 2 | 2] 2 
Propeller Overspeed Governor 2)};2)2]2)2)2 
Overspeed Governor Test Switch} 2 | 2 |) 2) 2 |] 2] 2 
Autofeathering System Deo Doo || Qe eel) De |) 
Autofeathering Armed Light 2)};2)2]2)2)2 
Autofeathering Not Armed Light| 1 1 1/1 1 1 
IATA 100 CHAPTER 77 
ENGINE INDICATING 
INSTRUMENTS 
Propeller Tachometer Indicator 2/2)2/]2)2 ) 2 
Gas Gener. Tachometer Indicator] 2 | 2 | 2 | 2 | 2 | 2 
ITT Indicator 2 2 2 2 2 2 
Torque Indicator 2 2 2 2 2 Z 
IATA 100 CHAPTER 79 
ENGINE OIL INDICATORS 
Oil Pressure Indicator 2/2)2/]2)2 ) 2 
Oil Temperature Indicator Qe | ede WD, Mi Dee Poe |] 22 
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RAI Approval: 282.378/SCMA 


Date: July 7, 1992 


REISSUED: June 19, 1992 
REVISION: BO 


PIAGGIO <7) 
AERO fp 


P-180 AVANTI 


SECTION 2 
LIMITATIONS 


SYSTEM 
and/or 


COMPONENT 


IATA 100 CHAPTER 31 


INDICATING/ RECORDING 
SYSTEMS 


Aural Warning System 
Annunciator System 


IATA 100 CHAPTER 32 
LANDING GEAR 


Hydraulic Power Unit 

Pressure Monitoring Unit 
Landing Gear Position Indication 
Lights 

Steering Fail Light 

Hydraulic Press. Gauge 

Steering Taxi Light 

Steering Takeoff Light 


IATA 100 CHAPTER 33 
LIGHTS 


Cockpit Lights 
Instrument Light System 
Taxi Light 

Landing Light 
Anticollision Strobe Light 
Position Light 


Passenger Notice System (Fasten 
Seat Belt and No Smoking) 


Cabin Door Warning Light 
Baggage Door Warning Light 
Portable Flash Light 


IATA 100 CHAPTER 34 


NAVIGATION 
INSTRUMENTS 


Sensitive Altimeter 
Airspeed Indicator 
Vertical Speed Indicator 


Number of items installed 


a 


PRD DHE DD 


iw) 


ee ee 


1() 
1(1) 


VFR Day 


VFR Night 


IFR Day 


IFR Night 


3 3°] 3 3 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 
2 2 | 2 
2 2) 2 
4 - 4 | 4 
1 1 1 1 
1 1 1 1 
1 1 
1 1 1 


oe 
bo 
bo 
bo 


Known Icing Conditions 


REMARKS and/or EXCEPTIONS 


(1) Right side may be inoperative 


— Right side may be inoperative 


REISSUED: June 19, 1992 
REVISION: BO 


RAI Approval: 282.378/SCMA Applicability: 


Date: July 7, 1992 


Canadian A/C 
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P-180 AVANTI 


Be a 
SECTION 2 oD 
LIMITATIONS 
Number of items installed 
SYSTEM Day 
VFR Night 
and/or IFR Day 
IFR Night 
COMPONENT Known Icing Conditions 
REMARKS and/or EXCEPTIONS 
ATA 100 CHAPTER 34 
(Continued) 
Magnetic Compass 1 1 1/1 1 1 
Horizon Indicator 3 /2a)|2qa)} 3 | 3 | 8 | (@ Right side may be inoperative 
Compass System 2 |1q@i1lqa} 2] 2 | 2 
Clock 1 1 A 1 1 1 
Transponder 2 1 1 1 1 1 
VOR/ILS 2 1 Delf Qe}, De |) $2 
Marker Beacon 1 - 1 1 1 
DME 1 - 1 1 1 
ADF 1 - 1 1 1 
RMI 2 2 1 1 1 


IATA 100 CHAPTER 35 
OXYGEN 


Oxygen System 


IATA 100 CHAPTER 61 
PROPELLERS 


Propel. Primary Low Pitch Stop 
Propeller Overspeed Governor 
Overspeed Governor Test Switch 
Autofeathering System 
Autofeathering Armed Light 
Autofeathering Not Armed Light 


ATA 100 CHAPTER 77 


ENGINE INDICATING 
INSTRUMENTS 


Propeller Tachometer Indicator 
Gas Gener. Tachometer Indicator 
ITT Indicator 

Torque Indicator 


IATA 100 CHAPTER 79 
ENGINE OIL INDICATORS 


Oil Pressure Indicator 
Oil Temperature Indicator 


2);2)2)]2)|2 )] 2 
2);2)2)]2)|2 )] 2 
2);2)2]2)]2 | 2 
2);2)2)]2)|2 1] 2 
2);2)2)]2)|2 | 2 
1 1 1] 1 1 1 
2);2)2)]2)|2 1] 2 
2;2)2/]2)|2 | 2 
2);2)2)]2)|2 1] 2 
2);2)2)]2)]2 | 2 


iw) 
i) 
iw) 
i) 
iw) 
iw) 
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Applicability: 
Canadian A/C 


RAI Approval: 282.378/SCMA 


Date: July 7, 1992 


REISSUED: June 19, 1992 


REVISION: BO 


PIAGGIO ZY) 
AERO fp 


2.24 PLACARDS 


NOTE 


P-180 AVANTI 
SECTION 2 
LIMITATIONS 


In addition and close to the standard (English language) passenger- 
addressed placards listed below, directly-translated placards in the 
language of the country in which the airplane is registered can be 


installed, if required by the specific country’s regulation. 


On the left side of the instrument panel: 


THE MARKINGS AND PLACARDS INSTALLED IN THIS AIRPLANE CONTAIN 
OPERATING LIMITATIONS WHICH MUST BE COMPLIED WITH WHEN OPERATING 
THIS AIRPLANE IN THE NORMAL CATEGORY. OTHER OPERATING LIMITATIONS 
WHICH MUST BE COMPLIED WITH WHEN OPERATING THIS AIRPLANE IN THIS 


CATEGORY ARE CONTAINED IN THE AIRPLANE FLIGHT MANUAL. 


THIS AIRPLANE IS APPROVED FOR VFR-IFR-DAY AND NIGHT OPERATION AND 


KNOWN ICING CONDITIONS. 


NO ACROBATIC MANEUVERS, INCLUDING SPINS, APPROVED. 


Close to the pressurization parameters gauges: 


AIRCRAFT NOT APPROVED FOR LANDING WHEN PRESSURIZED 


Close to the left Mach/Airspeed Indicator: 


MAXIMUM SPEED - KIAS 
DESIGN MANEUVERING 


Va = 199 AT 11550 LBS 
Va = 177AT 7700LBS 
FLAP OPERATING 
Veo = 170 UP/MID/UP 
Veo = 150 MID/DN/MID 


FLAP EXTENDED DN Vere = 175 
LDG GEAR OPERAT Vio = 180 
STEERING V = 60 


On both the rudder pedal adjustment control handles: 


RUDDER PEDAL ADJ 
On the Control Pedestal: 


EMERGENCY LANDING GEAR EXTENSION 


1. GEAR SELECTOR - DOWN 

2. HYDRAULIC PUMP SWITCH - OFF 
3. EMERG LDG SELECTOR - PULL 
4 


HAND PUMP - OPERATE UNTIL 3 GREEN LIGHTS 
COME ON (ABOUT 60 STROKES REQUIRED) 


REISSUED: June 19, 1992 RAI Approval: 282.378/SCMA 
REVISION: BO Date: July 7, 1992 
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P-180 AVANTI PIAGGIO <P 
SECTION 2 AERO PP 


LIMITATIONS 


Close to the power levers: 


REVERSE ONLY WITH 
ENGINES RUNNING 


ENGAGE REVERSE 
BELOW 1900 PROP. RPM 


On the center post, close to the magnetic compass:: 


CAUTION 


STANDBY COMPASS ERRATIC 
WHEN WINDSHIELD, PITOT/ 
STATIC, FW WING HEATING 
OR LANDING LIGHTS ARE ON 


Close to the fuel quantity gauges: 
USABLE FUEL 1315 LBS EACH TANK (S.N. 1004 to 1035 airplanes) 


USABLE FUEL 1401 LBS EACH TANK (S.N. 1016 to 1035 with SB-80-0123 embodied 
and S.N. 1036 and up airplanes) 


L PUMP FUEL R PUMP 


MAIN Cee MAIN 
f STBY STBY } 
ee CROSSFEED R FW 
VALVE 
OPEN “a “a OPEN 
CLOSED CLOSED 
L ENG R ENG 
If portable fire extinguisher is installed: 
On fire extinguisher cabinet: On pilot partition: 
Report 6591 ENAC Approval: 03/171005/SPA. REISSUED: June 19, 1992 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 2 
LIMITATIONS 


Near each oxygen panel or plug: 


WARNING: DO NOT SMOKE WHILE OXYGEN IS IN USE 
Near the emergency exit: 


EXIT 

Close to the red emergency exit door handle (S.N. 1004 to 1033 airplanes): 
EXIT-PULL 

On the red emergency exit door handle (S.N. 1034 and up airplanes): 


EXIT 
PULL AND TURN LEFT 


On the rearward place of the 2-place sidefacing divan, when the P/N 160057-6 divan (low back) 
is installed. 

No placards and no seating limitations when the 2-place sidefacing divans P/N 160057-7, 
160057-8, 160079-2 and 160079-3, provided with high back, are installed. 


THIS SEAT MUST NOT 
BE OCCUPIED DURING 
TAKE-OFF AND LANDING 


Near the passenger door: 
EXIT 


Close to the passenger upper door handle: 


f 


Lock OPEN) 


Close to the passenger bottom door handle: 
(each side of the handle): 


OPEN CLOSED 


LIFT 
TO RELEASE 


REISSUED: June 19, 1992 RAI Approval: 00/1420/MAE Report 6591 
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P-180 AVANTI PIAGGIO 


SECTION 2 AERO f 


LIMITATIONS 


Near each swivel forward facing seat: 


SEAT MUST BE OUTBOARD 
WITH SEATBACK IN UPRIGHT POSITION 
FOR TAKE-OFF AND LANDING 


Near each swivel aft facing seat: 


SEAT MUST BE OUTBOARD 
WITH SEATBACK IN UPRIGHT POSITION 
AND HEADREST UP 
FOR TAKE-OFF AND LANDING 


On each folding work table: 

LEAF MUST BE STOWED FOR TAKE-OFF AND LANDING 
Near each cabinet: 

CABINET MUST BE CLOSED FOR TAKE-OFF AND LANDING 
On the sliding door: 

DOOR MUST BE OPEN AND LATCHED FOR TAKE-OFF AND LANDING 
Close to each privacy curtain when installed: 

CURTAIN MUST BE OPEN AND LATCHED FOR TAKE-OFF AND LANDING 
In the lavatory: 


NO SMOKING WHEN 
LAVATORY IN USE 


Close to each seat of the rear 2-place divan (Option # 6) 
and 
inside the toilet compartment (Option # 9) 


NO SMOKING 


In the coat closet of the cabin baggage compartment: 


CLOSET CAPACITY 90 LBS (40.8 KG) 
COAT ROD 40 LBS (18.1 KG) 


FLOOR 50 LBS (22.7 KG) 


Report 6591 RAI Approval: 93/1559/MAE REISSUED: June 19, 1992 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 2 
LIMITATIONS 


On the forward cabinet drawers (if installed): 


MAX. WT. CAPACITY MAX. WT. CAPACITY 
THIS AREA 24 LBS (10.9 KG) THIS AREA 10 LBS (4.5 KG) 


On each drawer of the refreshment cabinets as applicable (When optional refreshment cabinets 
are installed, suitable placards must be provided on each drawer stating the allowable 
maximum weight capacity): 


MAX. WT. CAPACITY 
THIS AREA XX LBS (YY KG) 


On both rear pyramidal cabinets (if installed): 


MAX. WT. CAPACITY 
THIS AREA 10 LBS (4.5 KG) 


In front of the rear baggage compartment door as applicable: 


When no optional equipment is installed in the When optional equipment is installed in the 
Baggage Compartment: Baggage Compartment: 
. 400 Ib . Xxx Ib 
MAX LOAD : 181 kg MAX LOAD : yyy kg 
50 Ib/ft? . 50 lb/ft? 


MAX SPEC. LOAD MAX SPEC. LOAD 


244 kg/m? 


Where xxx lb (yyy kg) is the maximum 
weight allowed for baggage load defined 
according to the National Aviation 
Authority. 


Inside the toilet compartment close to the trash holder: 


TRASH 
NO CIGARETTE DISPOSAL 


On the left of the baggage compartment door: 
FILLING INSTRUCTION 


OPEN OVERFILLING VALVE ON L.G. BAY 


REMOVE PLUG FROM FILLING PORT AND CONNECT HOSE FROM HAND PUMP 
VALVE 


PUMP OIL MIL-H-5606 OR EQUIVALENT TO OVERFLOW FROM OVERFILLING 
OIL CAPACITY FROM LOW LEVEL TO MAX LEVEL 200 CC 

REMOVE HOSE AND PLUG FILLING PORT 

CLOSE OVERFILLING VALVE 


NO = 


oO 


REISSUED: June 19, 1992 RAI Approval: 97/2951/MAE Report 6591 
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P-180 AVANTI PIAGGIO 


SECTION 2 AERO f 


LIMITATIONS 


In the hydraulic system filling area (in the baggage compartment): 


EXTERNAL PRESSURIZATION 


HYD. OIL FILLING PORT 


Below the hydraulic system filling assembly (in the baggage compartment): 


ECS OIL UNDER 
BAGGAGE FLOOR 


Near the ECS oil cap, below the baggage compartment floor: 


ECS OIL 
MIL-L-23699 
TANK CAPACITY 53 CC. 
ECS DRAIN VALVE: OPEN 


2. FILL TO OVERFLOW FROM 
ECS DRAIN VALVE 


3. ECS DRAIN VALVE: CLOSE 


—_ 
. 


On the top right side of the fuselage, respectively over and below the refueling cap: 


FUEL 
JET A, JET A1, JET B PER ASTM D1655 
PFA-55MB OR MIL-I-27686 ADDITIVE 
MUST BE BLENDED 
MIL-T-5624 GRADE JP4 
MIL-T-83133 GRADE JP8 


SEE AIRPLANE FLT. MANUAL FOR APPROVED FUELS 
QUANTITY OF ADDITIVE AND FUELING PROCEDURE 


Report 6591 RAT Approval: 282.378/SCMA REISSUED: June 19, 1992 
Page 2-24 Date: July 7, 1992 REVISION: BO 


PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 2 
LIMITATIONS 


On the right side of the fuselage close to landing gear: 


PRESSURE 
REFUELING 


On the back side of the pressure refueling door (right side of the fuselage): 


MAXIMUM FUELING PRESSURE 60 PSIG 
NO DEFUELING ALLOWED 


FILLING PROCEDURE 

1. GROUND TEST SWITCH: "LAMP". 

VERIFY LAMPS ILLUMINATION 
2. REFUEL SWITCH: OPEN 
TK INTCON INT LAMP MOMENTARILY ON THEN 
TANK INTCON LAMP ON 
APPLY TANK TRUCK NOZZLE AND FILL 
GROUND TEST SWITCH: "SYST" 
VERIFY FUELING FLOW INTERRUPTION 
COMPLETE FUELING PROCEDURE 
REFUEL SWITCH: CLOSED 
TANK INTCON LAMP OFF THEN TK INTCON INT LAMP 
MOMENTARILY ON 


OY PO 


SEE AIRPLANE 
FLT. MANUAL 
FOR APPROVED 
FUEL, QUANTITY 
OF ADDITIVE 
AND FUELING 
PROCEDURE 


FUEL 


JET A, JET A1, JET B PER ASTM D1655 
PFA-55MB OR MIL-I-27686 ADDITIVE 
MUST BE BLENDED 
MIL-T-5624 GRADE JP4 
MIL-T-83133 GRADE JP8 


On left and right panels of forward wing, close to the flaps: 


NO STEP 
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P-180 AVANTI PIAGGIO <V) 
SECTION 2 AERO PP 
LIMITATIONS 

Above the emergency door handle (right side of fuselage): 


OPEN 


On the emergency door handle (right side of fuselage): 


PUSH 


Close to the passenger door handle (left side of fuselage): 
OPEN 
CLOSE 
On the back side of the GPU plug door (left side of the fuselage): 


28 VDC 
1200 A PEAK 
FOR STARTING 


400 A MAX CONT. 
FOR SERVICE 


Horizontal stabilizer reference markings on top of left side of fin: 


eee Re ee ica a 
Seeger Jee RSS SHS Ss ~l 
ec Oi ee 
/ RS ee CC, 
/ 4_W Ne 
I Boe eo ee 
} Jrrtcc cn ~e 
j | 
j | 
/ were SSS a a | 
FO> oo / 
es gh Pe ye 
ee te ae eee soe. 7 ie 


Close to each 14 Vde Auxiliary Power Socket (if installed) in the cabin compartment 


14 VDC, 4 A MAX 
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On the right FWD partition, when the Option #1, or the Option #6, or the Option #19 two place 
side facing divan is installed on the FWD right side of the cabin: 


THIS SEAT BELT MUST BE WORN ON 
THE RIGHT SHOULDER AS SHOWIN 


O 


FM_2 3 
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SECTION 3 


EMERGENCY PROCEDURES 


3.0 GENERAL 


The recommended procedures for coping with various types of emergencies or critical situations 
are provided in this section. These procedures are suggested as a course of action for coping 
with the particular condition described, but are not a substitute for sound judgment and 
common sense. 


3.1 AIRSPEEDS FOR EMERGENCY OPERATIONS 


One Engine Air Minimum Control Speed (Propeller feathered) .................. 100 KIAS 
One Engine Air Minimum Control Speed (Propeller Windmilling)................ 128 KIAS 
One Engine Best Rate of Climb Speed (Flaps UP, L/G UP)...................... 140 KIAS 
One Engine Best Angle of Climb Speed (Flaps UP, L/G UP)..................... 132 KIAS 
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3.2 EMERGENCY PROCEDURES CHECK LIST 


3.2.1 ENGINE FAILURES 


ENGINE SECURING 


1. Power lever - IDLE 

Condition lever - CUT OFF 

Ignition switch - CHECK NORM 

Fuel firewall shut-off valve - CLOSED 
Fuel pump switch - OFF 

Autofeather - OFF 

Generator - OFF 

Bleed - OFF 

Crossfeed - AS REQUIRED 


ENGINE TORCHING 
1. Condition lever (affected engine) - CUT OFF 
2. Starter switch - KEEP to START position as necessary 


CAUTION 
Have maintenance personnel check engine and propeller. 


ENGINE FAILURE DURING TAKEOFF BEFORE ROTATION 


Directional control - MAINTAIN 
Power levers - IDLE 

Brakes - AS REQUIRED 

Power levers - REVERSE as required 
Stop straight ahead. 


$07.00 Ps G9 Or G2 NS 


Gu Oo Nr 


If insufficient runway remains for a safe stop: 

6. Condition levers - CUT OFF 

7. Generators - OFF 

8. Fuel firewall shut-off valves - CLOSED 

9. Battery switch (when the airplane has stopped) - OFF 


WARNING 


No attempt should be made to continue the takeoff if the engine failure 
occurs prior to becoming airborne. 
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ENGINE FAILURE DURING TAKEOFF AT OR AFTER ROTATION 


If sufficient runway remains for a safe stop: 


1. 


2 
3. 
4 
5 


Directional control - MAINTAIN 
Power levers - IDLE 

Land straight ahead 

Brakes - AS REQUIRED 

Power levers - REVERSE as required 


If insufficient runway remains or if the decision is made to continue the takeoff: 


ORS OO Coro 


10. 
11. 


Directional control - MAINTAIN (Bank 5° max. towards operative engine when airborne) 
Power levers - TAKEOFF 

Landing gear (after climb established) - UP 

Airspeed - ACCELERATE TO "ONE ENGINE 50 FEET HEIGHT SPEED" (Fig. 5-21) 
Airspeed - INCREASE TO 125 KIAS MINIMUM 

Flaps - UP (Speed per max. ramp 132 KIAS or max. rate of climb 140 KIAS as appropriate) 
Obstacles - CLEAR 

Inoperative engine - PERFORM ENGINE SECURING Procedure 


NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


KKK KKEK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated if the flaps are not 
retracted within approximately 25 seconds after the landing gear has 
been retracted. 


KKK KKEK 


Taxi/Landing lights (if applicable) - OFF 
Airspeed - INCREASE as required 


Land at nearest suitable airport, performing the SINGLE ENGINE APPROACH 
AND LANDING Procedure 


WARNING 


The decision to continue a takeoff, single engine is primarily predicated 
upon, but not necessarily limited to, the aircraft’s ability to climb on a 
single engine with the gear extended and flaps in the takeoff position. 
Prior to flight, review airfield requirements and determine that 
adequate single engine climb performance exists, considering aircraft 
weight, ambient conditions, and pilot proficiency, to safely complete the 
takeoff should an engine fail at or after rotation. 


ENGINE FAILURE IN FLIGHT BELOW Vyyjca 


1. Power lever (operative engine) - REDUCE power to maintain control 
2. Airspeed - INCREASE above Vyca 
3. Power lever (operative engine) - AS REQUIRED 
4. Inoperative engine - SECURE as per ENGINE SECURING Procedure 
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ENGINE FIRE (GROUND) (L OR R FIRE LIGHT ON) 


Affected Engine: 

. Condition lever - CUT OFF 

Ignition switch - CHECK NORM 

Fuel firewall shut-off valve - CLOSED 

Fuel pump switch - OFF 

Fire extinguisher button - PUSH (if installed) 

Radio - CALL FOR ASSISTANCE 

AIRPLANE EVACUATION Procedure - PERFORM (when the airplane has stopped) 
External Fire Extinguisher - USE 


OIA MR wWNE 


NOTE 


If engine fire has spread to the ground, it may be possible to taxi clear of 
fire zone. 
If fire continues, shut down both engines and evacuate. 


ENGINE FAILURE OR FIRE IN FLIGHT (L OR R FIRE LIGHT ON) 
1. Directional control - MAINTAIN (Bank 5° max. towards operative engine) 


Affected Engine: 


2. Power lever - IDLE 

3. Condition lever - CUT OFF 

4. Ignition switch - CHECK NORM 

5. Firewall shut-off valve - CLOSED 

6. Fuel pump switch - OFF 

7. Autofeather - OFF 

8. Generator - OFF 

9. Bleed air - OFF 

10. Fire extinguisher button (if ENG FIRE light illuminates) - PUSH (if installed) 
11. Electrical load - MONITOR 

12. Fuel crossfeed - CONSIDER 

13. Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 


LANDING Procedure 
NOTE 
The engine fire extinguisher is a single shot system with one cylinder for 
each engine. 
CAUTION 


When conducting a practice run through these procedures, do not close 
fuel firewall shut-off valves and do not actuate engine fire 
extinguishers. 

Fire extinguisher capability has not been evaluated by Airworthiness 
Authority. 


NOTE 


Operation in icing conditions above 14000 ft. is limited to 5 minutes, due 
to a possible lack of efficiency of the engine inlet de-ice boot system. 
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3.2.2 AIR START 


CAUTION 


The pilot should determine the reason for engine failure before 
attempting an air start. Do not attempt a relight if the Ng tachometer 
indicates zero percent. 


RECOMMENDED AIR START ENVELOPE 
PROPELLER FEATHERED 


STARTER ASSIST MANDATORY 


Minimum Ng for airstart 13% 


PRESSURE ALTITUDE - FT 


70 100 150 200 250 
INDICATED AIRSPEED - KTS 


NOTE 


Air start may be attempted outside of the envelope, or lower Ng 
provided ITT starting limit is monitored and not exceeded. 


NORMAL AIR START 


Fuel firewall shut-off valve Gnoperative engine) - OPEN 
Fuel pump switch (inoperative engine) - MAIN (FUEL PRESS light - OFF) 
Engine start switch - START 

Condition lever - GROUND IDLE (at 13% Ng) 

Engine oil press - CHECK 

ITT and Ng - CHECK 

Engine start switch - CHECK OFF 

Condition lever - AS REQUIRED 

Power lever - AS REQUIRED 

0. Generator - ON 

1. Bleed air - ON 


Pe O00. oO) OL Cae 


NOTE 


In case of an unsuccessful start, pull the condition lever to CUT OFF and 
power lever to IDLE. 

Slow down the airplane to 140 KIAS and after approximately one minute, 
repeat the NORMAL AIR START Procedure, using manual ignition (IGN) 
switch, which must be set to NORM after Ng reaches 54%. 
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AIR START WITHOUT STARTER ASSIST 


OG NIM OW wh ps 


10. 
11. 


Fuel firewall shut-off valve (Gnoperative engine) - OPEN 
Fuel pump switch (inoperative engine) - MAIN (FUEL PRESS light - OFF) 
Ng Gnoperative engine) - 13% MIN. 

Ignition switch (inoperative engine) - IGN 

Condition lever (inoperative engine) - GROUND IDLE 
ITT, Oil Pressure - MONITOR 

Ignition switch - NORM (Ng min 54%) 

Condition lever - AS REQUIRED 

Power lever - AS REQUIRED 

Generator - ON 

Bleed air - ON 


3.2.3 SMOKE IN COCKPIT 


92 SUG: Coun 


Cockpit curtain (if installed) - KEEP OPEN 

Crew and passenger oxygen - MANUAL MASK RELEASE/DON MASK 

Oxygen mask microphone - MASK 

Crew air outlet - OPEN 

Cockpit blower switch - CKPT BLOWER 

Source of smoke - IDENTIFY AND ELIMINATE as per the following ELECTRICAL 


FIRE OR SMOKE Procedure or ENVIRONMENTAL SYSTEM SMOKE Procedure 
CAUTION 


If it cannot be readily confirmed if the source of the smoke or fire has 
been eliminated, then land as soon as practical. 


ELECTRICAL FIRE OR SMOKE 


1. 
2. 


3. 
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Flashlight (at night) - LOCATE 

Cabin press. selector - MAN 

Perform CABIN PRESS AUTO MODE FAILURE Procedure 
Bus disconnect switch - BUS DISC 


Perform the following, pausing momentarily after each step to isolate faulty 
circuits: 
a. L/R generator (one at a time) - OFF 


If smoke persists: 
b. Left and Right Generator - ON 


CAUTION 


In case of FUEL PUMP light ON, before performing the following steps, 
descend to altitudes below 25000 ft with JET A-1 fuel and below 14000 
ft with JP4 fuel. 


c. L/RESNTL BUS circuit breakers (red colored) - PULL 
d. Battery switch - OFF 


WARNING 
With battery OFF, the loads of essential bus will be inoperative. 
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If fire persists extinguish with portable fire extinguisher, if available. 
4. Land as soon as practical. 


ENVIRONMENTAL SYSTEM SMOKE 


1. Left bleed air switch - OFF 
2. Left bleed air switch - ON 
3. Right bleed air switch - OFF 


If smoke persists: 

Left bleed air switch - OFF 

Bleed air emergency switch - EMER 
EMERGENCY DESCENT Procedure - PERFORM 
Cabin press selector - MAN 

Manual controller switch - UP 

Rate control knob - AS REQUIRED 

10. Dump switch (at 12000 ft) - DUMP 

11. Bleed air emergency switch - OFF 

12. Land as soon as practical 


OO NH ww 


3.2.4 KEMERGENCY DESCENT 
1. Power levers - IDLE 
2. Condition levers - MAX RPM 
3. Seat belts and no smoking signs - ON 
4. Airplane attitude - NOSE DOWN in order to reach Vj\yo/Myo as soon as possible 


3.2.5 MAXIMUM GLIDE 
1. Airspeed - per Maximum Glide Speed Chart (see below) 
2. Gear - UP 
3. Flaps - UP 
4. Condition levers - CUT OFF 


Maximum Glide Speed Chart 


Weight - lbs Speed - KIAS 

11550 155 

11000 151 

10000 144 

9000 137 

8000 129 

Glide Ratio (Refer also to BEST GLIDE DISTANCE graph in 
Section 5 "Performance”) .....00 6 .<.00.00 de. eee ee eed eee eae eee eee ek 2.38 NM/1000 ft 

NOTE 


When operating in sustained icing condition, the Glide Ratio may be 
reduced up to 50% approximately. 
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EMERGENCY PROCEDURES 


3.2.6 LANDING EMERGENCIES 
LANDING WITHOUT ENGINE POWER 


1. 


CAUTION 


With both generators inoperative only essential, battery and hot battery 
busses are fed, for approximately 30 minutes depending on loads and 
battery charge. 


Airplane configured - Per MAXIMUM GLIDE Procedure (if altitude permits) 


When landing site assured: 


2. 


3. 
4. 
5. 


Approach Speed - INCREASE the flaps DN approach speed (Fig. 5-72) by 20 KIAS 
Condition levers - CUT OFF 

Fuel firewall shut-off valves - CLOSED 

Fuel pumps switches - OFF 


If gear is to be extended: 


S000. 
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NOTE 
For particular terrain conditions it may be required to land with gear 
up. 
Gear - DN (PER EMERGENCY GEAR EXTENSION Procedure) 


NOTE 


Gear extension requires approximately 60 handpump strokes: this 
procedure requires normally 90 sec. 


Emergency gear selector - PUSH 

Hydraulic pump switch - HYD 

Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) by 
approximately 125% 


NOTE 


When operating in sustained icing condition, assume the same 
procedure except approach speed which, as compared with the flaps 
MID approach speed (Fig. 5-76), must be increased by 15 KIAS. 

The landing distance, as compared with the flaps MID landing distance 
(Fig. 5-76), must be increased approximately by 90%. 
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SINGLE ENGINE APPROACH AND LANDING 


WARNING 
Do not exceed maximum fuel imbalance (200 lbs). 
Inoperative engine - COMPLETE ENGINE SECURING Procedure 


Condition lever (operating engine) - MAX RPM 
3. Flaps - MID 


i 


NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


KKK KEK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated all the time with the 
landing gear UP and the flaps to MID. 


KREKKKEK 


4. Airspeed - 129 KIAS MIN. 
5. Landing gear (when landing assured) - DN 


When it is certain there is no possibility of go-around: 
6. Flaps - DN 

7. Approach speed - AS PER Fig. 5-72 

8. Power lever - AS REQUIRED 


After touchdown: 

9. Brakes and reverse - AS REQUIRED 

10. Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) 
approximately: 
30% if reverse thrust is not applied, or 
25% if reverse thrust is applied 


NOTE 


When operating in sustained icing condition assume the same procedure 
except: flap position must be MID, and approach speed, as compared 
with the flaps MID approach speed (Fig 5-76), must be increased by 6 
KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased 
approximately by 30% if reverse thrust is not applied and by 25% if 
reverse thrust is applied. 
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SINGLE ENGINE GO-AROUND 


ae 


Power - TAKE OFF 
Airspeed - Minimum 120 KIAS 
Flaps - MID 
Landing gear - UP 
Airspeed - INCREASE TO 125 KIAS MINIMUM 
Flaps - UP 
NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


kKaeEKKK SK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated if the flaps are not 
retracted within approximately 25 seconds after the landing gear has 
been retracted. 


KRKEKKK SK 


Taxi/Landing lights (if applicable) - OFF 
Airspeed - INCREASE as required 


WARNING 


When operating in sustained icing conditions, insufficient performance 
may exist to successfully carry out a single engine go-around. 


LANDING WITH PRIMARY LONGITUDINAL CONTROL FAILED 


When ready for approach: 


When positioned over the runway, flare airplane with longitudinal trim and slowly 


SO: 00. SO? OG RS CO NS 


Trim - IN LEVEL FLIGHT TO 134 KIAS 
Runway - Select longest in area suitable for a low angle descent 
Landing gear - DN 
Flaps - MID 
Trim - TO 130 KIAS 
Power - AS REQUIRED 
Condition levers - MAX RPM 
Flaps - DN 
Trim - TO 121 KIAS 
NOTE 


When operating in sustained icing condition assume the same procedure 
except: flap position must be MID, and approach speed, as compared 
with the flaps MID approach speed (Fig 5-76), must be increased by 6 
KIAS. 


reduce power: 
10. Brakes (after nose wheel touchdown) - AS REQUIRED 
11. Reverse - AS REQUIRED 


Report 6591 


Page 3-10 


RAI Approval: 282.378/SCMA REISSUED: June 19, 1992 
Date: July 7, 1992 REVISION: BO 


PIAGGIO 
AERO 


PIAGGIO 
AERO 


P-180 AVANTI 


f SECTION 3 


EMERGENCY PROCEDURES 


LANDING WITH STABILIZER JAMMED 


1. 
2. 
3. 


Condition levers - MAX RPM 
Power levers - AS REQUIRED 
Landing gear - DN 


Stabilizer jammed in nose down trim position: 


4. 


5 
6. 
< 


Flaps - MID 

Approach Speed - INCREASE the flaps DN approach speed (Fig. 5-72) by 15 KIAS 
Brakes and reverse - AS REQUIRED 

Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) by 
approximately 45% 


Stabilizer jammed in nose up trim position: 


8. 
oD; 


Flaps - DN 
Approach speed - AS PER Fig. 5-72 


10. Brakes and reverse - AS REQUIRED 


NOTE 


When operating in sustained icing conditions assume the same 
procedure except: flap position must be MID, whatever is the stabilizer 
position, and the approach speed, as compared with the flaps MID 
approach speed (Fig. 5-76), must be increased by 10 KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased 
approximately by 25%. 


LANDING WITH LONGITUDINAL CONTROL SPRING FAILED 


1. Condition levers - MAX RPM 
2. Power levers - AS REQUIRED 
3. Landing gear - DN 
4. Flap - MID 
5. Approach Speed - INCREASE the flaps DN approach speed (Fig. 5-72) by 15 KIAS 
6. Brakes and reverse - AS REQUIRED 
7. Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) 
by approximately 40% if the reverse thrust is not applied 
NOTE 
When operating in sustained icing condition, assume the same 
procedure except approach speed which, as compared with the flaps 
MID approach speed (Fig. 5-76), must be increased by 10 KIAS. 
The flaps MID landing distance (Fig. 5-76) must be increased 
approximately by 20%. 
REISSUED: June 19, 1992 RAI Approval: 98/3054/MAE Report 6591 
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EMERGENCY PROCEDURES 


LANDING WITH AUTOFEATHER SYSTEM INOPERATIVE (AMBER AUTOFEATHER 
LIGHT ON) 


1. 


NSop won 


Condition lever - MAX RPM 
Power levers - AS REQUIRED 
Landing gear - DN 
Flap - MID 
Approach Speed - INCREASE the flaps DN approach speed (Fig. 5-72) by 15 KIAS 
Brakes and reverse - AS REQUIRED 
Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) by 
approximately: 
35% if reverse thrust is not applied, or 
26% if reverse thrust is applied 
NOTE 


When operating in sustained icing condition, assume the same 
procedure except approach speed which, as compared with the flaps 
MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased 
approximately by 10% if reverse thrust is not applied or by 5% if reverse 
thrust is applied. 


GEAR UP LANDING 


When normal and emergency gear extension procedures have failed: 


1. 
2. 
3. 
4 
5 
6. 
7. 
8 
9 
1 


0. 


Select a suitable landing area 
Ground personnel - INFORM 


Passengers - BRIEF on use of emergency exit; CHECK properly fastened with seat 
belts 


Fuel - BURN OFF EXCESS, if condition permits 
AURAL WARN circuit breaker - PULL 
Emergency gear selector - PUSH 

Hydraulic pump switch - HYD 

Gear selector - UP 

Flaps - DN 

Make a normal approach. 


When landing is assured: 


11. 
12. 
18. 
14. 
15. 
16. 
ive 
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Cabin Pressurization - DUMP 

Generators - OFF 

Condition levers - CUT OFF 

Fuel pumps - OFF 

Fuel firewall shut-off valves - CLOSED 

Battery switch - OFF 

Evacuate as per AIRPLANE EVACUATION Procedure when the airplane comes to 


a stop. 
NOTE 


When operating in sustained icing condition assume the same procedure 
except: flap position must be MID, and approach speed, as compared 
with the flaps MID approach speed (Fig 5-76), must be increased by 6 
KIAS. 
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NOSE GEAR UP OR UNLOCKED LANDING 


Final approach according with normal procedure 

Touch down in nose up attitude 

Mantain nose up to the lowest practicable speed 

After the nose touch down use maximum brake and reverse 


Evacuate as per AIRPLANE EVACUATION Procedure when the airplane comes to 
a stop. 


OU COUN S 


NOTE 


When operating in sustained icing condition assume the same procedure 
except: flap position must be MID, and approach speed, as compared 
with the flaps MID approach speed (Fig 5-76), must be increased by 6 
KIAS. 


MAIN GEAR UNLOCKED LANDING 


When normal and emergency gear extension procedures have failed: 
1. Emergency gear selector - PUSH 
2. Hydraulic pump switch - HYD 


If both main landing gear legs are extended: 

1. Final approach according with normal procedure 

2. Touch down in nose up attitude 

3. After touch down apply reverse and brakes cautiously 

4. Evacuate as per AIRPLANE EVACUATION Procedure when the airplane comes to 
a stop. 


If one main landing gear leg remains retracted: 
1. Perform GEAR UP LANDING Procedure 


NOTE 


When operating in sustained icing condition assume the same procedure 
except: flap position must be MID, and approach speed, as compared 
with the flaps MID approach speed (Fig 5-76), must be increased by 6 
KIAS. 
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EMERGENCY PROCEDURES 


ASYMMETRIC FLAP LANDING (FLAP SYNC LIGHT ON) 


1. FLAP SYSTEM MALFUNCTION Procedure - COMPLETE 
2. Condition levers - MAX RPM 
3. Power levers - AS REQUIRED 
4. Landing gear - DN 
5. Approach speed - INCREASE the flaps DN approach speed (Fig. 5-72) as indicated 
in the table below 
6. Brakes and reverse - AS REQUIRED 
7. Landing distance - if the reverse thrust is not applied INCREASE the flaps DN 
landing distance (Fig. 5-72) approximately as indicated in the table below 
Outboard Flap Position Speed Increase Landing Distance Increase 
DN 5 KIAS 10% 
MID 15 KIAS 40% 
UP 20 KIAS 65% 
NOTE 
When operating in sustained icing conditions assume the same 
procedure except approach speed which, as compared with the flaps 
MID approach speed (Fig 5-76), must be increased as indicated in the 
table below: 
Outboard Flap Speed Increase Landing Distance 
Position Increase 
(Fig. 5-76) 
MID 10 KIAS 20% 
UP 15 KIAS 40% 


LANDING WITH FLAPS RETRACTED 


1. Approach Speed - INCREASE the flaps DN approach speed (Fig. 5-72) by 20 KIAS 
2. Condition levers - MAX RPM 

3. Power levers - AS REQUIRED 

4. Landing gear - DN 


After touchdown 
5. Reverse - AS REQUIRED 
6. Landing distance - INCREASE the flaps DN landing distance (Fig. 5-72) by 
approximately: 
65% if reverse thrust is not applied, or 
55% if reverse thrust is applied 
NOTE 


When operating in sustained icing conditions assume the same 
procedure except approach speed which, as compared with the flaps 
MID approach speed (Fig 5-76), must be increased by 15 KIAS. 

The landing distance, as compared with the flaps MID landing distance 
(Fig. 5-76), must be increased approximately by 40% if reverse thrust is 
not applied or by 30% if reverse thrust is applied. 
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3.2.7 SYSTEM EMERGENCIES 
ENGINE SYSTEM FAILURE 


LOW OIL PRESSURE 


Between 60 and 90 PSI (yellow arc): 
1. Power - REDUCE below 1100 LB-FT torque 


Below 60 PSI and L or R OIL PRESS red light on 

1. ENGINE SECURING Procedure - PERFORM 

2. Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure 


HIGH OIL PRESSURE 


Between 135 PSI and 150 PSI 
1. Power - REDUCE 
2. Land as soon as practical. 


Above 150 PSI 

1. ENGINE SECURING Procedure - PERFORM 

2. Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure 


HIGH OIL TEMPERATURE (MORE THAN 104° C) 


1. OIL COOL switch - CHECK L and R position (on the ground only) 
2. Airspeed - INCREASE as required 
3. Power - REDUCE as required 


If the temperature exceeds the limit (110°C): 

4. ENGINE SECURING Procedure - PERFORM 

5. Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure 
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PROPELLER SYSTEM FAILURE 


OVERSPEEDING PROPELLER 
If prop exceeds 2020 RPM steady state remaining below 2200 RPM 


1, 
2: 
3. 


Condition lever - REDUCE RPM 
Power lever - REDUCE as practical 
Airspeed - REDUCE TO LOWEST PRACTICAL 


If prop exceeds 2205 RPM: 


1. 


2. 
3. 
4 


Power lever - IDLE 
Condition lever - CUT OFF 
ENGINE SECURING Procedure - COMPLETE 


Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure. 


FUEL SYSTEM FAILURE 


FUEL PUMP FAILURE (L OR R FUEL PUMP LIGHT ON) 


I, 
2. 
3. 


FUEL PRESS light - CHECK 
Fuel pump switch - CHECK MAIN 
Main pump circuit breaker - CHECK PUSHED 


If FUEL PRESS light is not illuminated, the Main fuel pump has failed but the Stand- 
by fuel pump is working properly. 


4. 


Fuel pump switch - STAND BY 


LOW FUEL PRESS (L OR R FUEL PRESS LIGHT ON) 


OU Ne 


Fuel pump switch - CHECK MAIN 

Main pump circuit breaker - CHECK IN 

Fuel pump switch - STAND BY 

Power (affected engine) - REDUCE as practical 

Fuel quantity gauges - COMPARE rate of change with other side 


If rate of change is equal: 


6. 


Continue the flight 


If rate of change is higher (on the affected side): 


7. 
8. 
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ENGINE SECURING Procedure - PERFORM 


Land as soon as practical, performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure 
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FUEL FILTER OBSTRUCTED (L OR R FUEL FILTER LIGHT ON) 
1. FUEL PRESS light - CHECK 


If not illuminated: 
2. CONTINUE the flight and have a maintenance check 


If iluminated: 
3. Power (affected engine) - REDUCE as practical 
4. Land as soon as practical 


FUEL FIREWALL SHUTOFF VALVE FAILED IN TRANSIT (L OR R F/W V INTRAN LIGHT ON) 


On the ground have a maintenance check. Takeoff is not authorized. 
If failure occurs during flight, land as soon as practical. 


WING FUEL BALANCING PROCEDURE 


NOTE 


1. The following procedure can be performed only before takeoff or during 
cruise. 


2. At high fuel flow rate, the L/R FUEL PRESS amber light may illuminate. 


1. CROSSFEED knob - TURN HORIZONTAL 
2. Fuel pump (low fuel level side) - OFF 
3. Fuel quantity - MONITOR 
FUEL CROSSFEED FAILED IN TRANSIT (X FEED INTRAN LIGHT ON) 


1. Fuel quantity - MONITOR 


On the ground have a maintenance check. Takeoff is not authorized. 
If failure occurs during flight, land as soon as practical. 
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ELECTRICAL SYSTEM FAILURE 


SINGLE GENERATOR FAILURE (GEN LIGHT ON) 
1. Generator switch - RESET then L or R position 


If the generator does not reset: 
2. Generator switch - OFF 
3. Operating Generator - DO NOT EXCEED 400 Amps LOAD 
NOTE 
With only one generator operating all busses are fed. 


ELECTRICAL OVERLOAD (WARN LEGEND FLASHING ON MULTIFUNCTION DISPLAY) 
1. Multifunction display - MONITOR 
2. Electrical load - REDUCE 


DUAL GENERATOR FAILURE (L GEN, R GEN AND BUS DISC LIGHTS ON) 


CAUTION 


With both generators inoperative only essential, battery and hot battery 
busses are fed, for approximately 30 minutes depending on loads and 
battery charge. 


1. Both Generator Switches - RESET then L or R position 


If the generators do not reset: 
2. Generators switches - OFF 
3. Bus Connecting Switch - EMER if necessary 


NOTE 


With bus connecting switch in EMER position, L/R DUAL FEED 
BUSSES are powered: limit this operation to prevent further reduction 
of battery life time. 


4. Land as soon as practical (normal gear extension and flap operation are not possible), 
extending the gear as per EMERGENCY GEAR EXTENSION Procedure and 
performing both the LANDING WITH FLAPS RETRACTED and the CABIN PRESS 
AUTO MODE FAILURE Procedures. 

ANY CIRCUIT BREAKER TRIPPED 
1. Circuit breaker - PUSH TO RESET 
2. If Circuit Breaker trips again - DO NOT RESET 
CAUTION 


Circuit Breakers should not be reset more than once until the cause of 
circuit malfunction has been determined and corrected. 
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BATTERY OVERTEMPERATURE CONDITION (BAT TEMP LIGHT ON) (BAT OVHT LIGHT 
ON) 


On the Ground 
1. Multifunction display - SELECT AND MONITOR BATTERY TEMPERATURE 


With BAT TEMP light illuminated (at or above 120°F) 
2. DO NOT TAKE OFF IF TEMPERATURE TREND IS INCREASING 


With BAT OVHT light illuminated (at or above 150°F) 
3. Battery switch - OFF 
4. DO NOT TAKE OFF 


During Flight 


If BAT TEMP light is illuminated (120°F) 
1. Battery temperature - MONITOR 


If BAT OVHT light is illuminated (150°F): 
2. Battery switch - OFF 
3. Land as soon as possible at nearest suitable airport 


CAUTION 


If Battery Temperature reached 150°F, either during start or in flight, 
battery must be removed for bench test and inspection prior to the next 
flight. 


PRIMARY INVERTER FAILURE (PRI INV LIGHT ON) 
1. Avionics - CHECK for disabled equipment 


NOTE 


In the event of primary inverter failure the primary inverter bus 
automatically connects to the secondary inverter while the secondary 
inverter bus disengages and related loads are lost. 


SECONDARY INVERTER FAILURE (SEC INV LIGHT ON) 
1. Secondary inverter switch - OFF then SEC 


If power is not restored: 
2. Avionics - CHECK for disabled equipment 
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AUDIO CONTROL PANEL FAILURE 


1. 


EMG red button - PUSH 


NOTE 


When in emergency mode, the audio control panel allows normal use of 
transmit and receive functions, with or without power to the system. 
Page and interfone functions are lost, while mask/boom microphone can 
be utilized. 


HYDRAULIC SYSTEM FAILURE (HYD PRESS LIGHT ON) 


CAUTION 


With the hydraulic pressure at 3000 PSI it is possible to operate the 
system but hydraulic pump motor must operate for not more than 1 
minute. 

Do not operate the parking brake with the hydraulic pressure above 
1200 PSI. 

With the hydraulic pressure above normal value the steering will be 
more sensitive. 

With the hydraulic pump off the steering is inoperative and the brakes 
are less effective. 


If landing gear is down: 


ih 
2 
3. 


Hyd pump switch - CHECK HYD 
HYDR PRESS WRN and HYDR CONT circuit breakers - CHECK IN 
Hyd pressure - CHECK 


If out of range (700 + 1300 PSI) then: 


4. 


Hyd pump switch - OFF 


If landing gear is up: 


1. 


Hyd pump switch - OFF 


Immediately before landing gear extension: 


2. 


Hyd pump switch - HYD 


EMERGENCY GEAR EXTENSION 


Reco 
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Gear selector - DN 
Hyd pump switch - OFF 
Emergency selector - PULL 


Hand pump - OPERATE (until the 3 green lights illuminate) (about 60 strokes) 
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EMERGENCY BRAKE OPERATION 


Pedal brake operation becomes harder than normal (about 50% increase). 
1. Brakes - APPLY 
2. Reverse thrust - AS REQUIRED 


Normal ground roll (Fig. 5-72) will increase approximately by 55% if reverse thrust is 
not applied. 


NOTE 


When operating in icing condition the ground roll with flaps MID (Fig. 
5-76) will increase approximately by 80% if reverse thrust is not applied. 


STEERING SYSTEM FAILURE (STEER FAIL LIGHT ON) 


1. Control Wheel Master Switch - PRESS 
2. Directional control - MAINTAIN (as necessary) with differential braking 
3. Steering lights - CHECK OFF 


NOSE WHEEL STEER RUNAWAY 


If an uncontrolled heading change occurs: 
1. Control Wheel Master Switch - PRESS 
2. Directional control - MAINTAIN with differential braking and asymmetrical power 


LONGITUDINAL CONTROL SYSTEM MALFUNCTION 


LONGITUDINAL TRIM RUNAWAY 
1. Control Wheel Master Switch - PRESS 
2. Longitudinal trim switch - SEC 
CAUTION 


Trim in motion aural warning will not be operative when in secondary 
mode. 


PRIMARY LONGITUDINAL TRIM FAILURE 
1. PRI PITCH TRIM breaker - CHECK IN 
2. Longitudinal trim switch - SEC 


CAUTION 


Trim in motion aural warning will not be operative when in secondary 
mode. 


LONGITUDINAL CONTROL SPRING FAILURE 


1. Speed - REDUCE to 210 KIAS af flying at high speed and altitude above 30,000 feet 
with aft C.G.) 

2. Land performing the LANDING WITH LONGITUDINAL CONTROL SPRING 
FAILED Procedure. 
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FLAP SYSTEM MALFUNCTIONS 
FLAP SYNCRO FAILURE (FLAP SYNC LIGHT ON) 


NOTE 


During flap deployment or retraction, any significant asymmetric 
condition results in abnormal control forces which could be detected by 
the pilot earlier than the FLAP SYNC light becomes illuminated. 


1. Maintain control using primary and secondary flight control systems 
2. Flap selector lever and flap position indicator - CHECK POSITION 


If any flap is not in the correct position (asymmetry): 

3. Analyse the malfunction on the flap position indicator and, if necessary, reconfigure 
the remaining flap systems to minimize the asymmetry. 

4. Land performing ASYMMETRIC FLAP LANDING Procedure 


If all flaps are in the correct position: 


5. Do not move the flap selector lever and land assuming ASYMMETRIC FLAP 
LANDING Procedure from step 2. 


PRESSURIZATION AND ENVIRONMENTAL SYSTEM MALFUNCTION 


RAPID OR EXPLOSIVE DECOMPRESSION (CAB PRESS LIGHT ON) 


1. Crew and passenger oxygen - MANUAL MASK RELEASE/DON MASKS 
2. Oxygen mask microphone - MASK 

3. Emergency bleed air switch - EMER 

4. EMERGENCY DESCENT Procedure - PERFORM down to 12000 ft. 

5. Emergency bleed air switch - OFF 


CABIN ALTITUDE ABOVE 9,500 FEET (CAB PRESS LIGHT ON) 


Crew and passenger oxygen - MANUAL MASK RELEASE/DON MASK 
Oxygen mask microphone - MASK 

Bleed air switches - VERIFY L and R position 

Cab sel/Auto sched switch - MAN 

Manual controller switch - DN 

Rate control knob - AS DESIRED 


93: OU oN 


If cabin altitude continues to increase: 
7. Emergency bleed air switch - EMER 
8. EMERGENCY DESCENT Procedure - PERFORM IF REQUIRED down to 12000 ft. 
9. Emergency bleed air switch - OFF 
CABIN DIFFERENTIAL PRESSURE ABOVE 9.4 PSID (CAB PRESS LIGHT ON) 


1. Bleed air switches - OFF 
2. Crew oxygen - AUTO NORMAL/DON MASK 


When differential pressure reaches 8 psid 
3. Bleed air switches - L and R position 
4. CABIN PRESS AUTO MODE FAILURE - PERFORM 
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If the cabin pressure differential cannot be controlled: 


5. CABIN DEPRESSURIZATION (DUMP) Procedure - PERFORM if necessary 


6. EMERGENCY DESCENT Procedure - PERFORM 


CABIN PRESS AUTO MODE FAILURE 

Cabin press switch - MAN 

Manual controller - AS REQUIRED 

Rate control knob - AS REQUIRED 

Cabin altitude / Ap - CHECK 

Cabin rate - CHECK 

Below 10000 ft and Before Landing: 

— Rate control knob - SET to MAX RATE (if possible) 
— Manual control lever - UP 

7. Cabin altitude / Ap - CHECK Landing Field / Zero 


CAUTION 
The Airplane is not approved for landing when pressurized. 


8. After touchdown and before opening the door: dump switch - DUMP 


DOOR SEAL FAILURE (DOOR SEAL LIGHT ON) 


1. Flying altitude - DESCEND or limit altitude to 30000 ft or below 
2. Cabin altitude/Ap - CHECK 
3. Cabin rate - CHECK 


If cabin pressure variation is rapid: 
4. EMERGENCY DESCENT - CONSIDER 
5. Crew and passenger oxygen - AS REQUIRED 


CABIN DEPRESSURIZATION (DUMP) PROCEDURE 


1. Crew and passenger oxygen - MANUAL MASK RELEASE 
2. Masks - DON if necessary 
3. Dump switch - DUMP 


BLEED AIR OVERTEMPERATURE (L/R BLEED TEMP LIGHT ON) 
1. Affected engine - REDUCE Ng 
If light persists illuminated 
2. Affected side bleed air switch - OFF 
ENVIRONMENTAL AUTO CONTROL FAILURE (OR DUCT TEMP LIGHT ON) 
AIRPLANES EQUIPPED WITH AIR CYCLE MACHINE 
1. AUTO/MAN switch - MAN 
2. MAN HEAT/COOL switch - COOL 


NOTE 


The temperature modulating valve requires about 15 seconds operating 
time from full hot to full cold. 


If the DUCT TEMP light is ON and persists for further 15 seconds then: 
3. Bleed air switches - OFF 

4. Emergency bleed air switch - EMER 

5. Flying altitude - REDUCE down to 9500 ft 

6. Emergency bleed air switch - OFF 


SE A 
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AIRPLANES EQUIPPED WITH HEATING UNIT (Mod. 80-0288) 
1. AUTO/OFF/MAN switches - MAN 
2. Manual HI/LO switches - LO 


NOTE 


The temperature modulating valves require about 15 seconds operating 
time from full hot to full cold. 


If the DUCT TEMP light is ON and persists for further 15 seconds then: 
3. Bleed air switches - OFF 

4. Emergency bleed air switch - EMER 

5. Flying altitude - REDUCE down to 9500 ft 

6. Emergency bleed air switch - OFF 


ICE PROTECTION SYSTEMS FAILURE 


ICE DETECTOR FAILURE (ICE LIGHT OFF OR ALWAYS ON) 


1. ENG ICE VANE/OIL COOLER INTK switches - CHECK to L and R position 
2. Determine ice forming condition by visual inspection 


Heavy ice conditions: 
3. BOOTS DEICE switch - TIMER 


Light ice conditions: 
4. BOOTS DEICE switch - CYCLE TIMER/OFF (every 6 minutes approximately) 


CAUTION 


Continous cycling of boots during some types of ice encounters may 
result in failure to remove ice. 


ENGINE AIR INTAKE BOOTS (LE OR RE BOOTS DE ICE LIGHT OFF OR ALWAYS ON) 
1. ENG ICE VANE/OIL COOLER INTK switches - CHECK to L and R position 


If the system is operating in AUTO mode: 
2. Determine ice accretion by visual inspection 


Heavy ice conditions: 
3. BOOTS DEICE switch - TIMER 


Light ice conditions: 
4. BOOTS DEICE switch - CYCLE TIMER/OFF (every 6 minutes approximately) 


CAUTION 


Continous cycling of boots during some types of ice encounters may 
result in failure to remove ice. 


If light persists off (or on): 
5. Leave ice condition as soon as possible 
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ENGINE INERTIAL SEPARATOR AND OIL COOLER AIR INLET (L OR R ENG/OIL A/I 
LIGHT OFF) 


1. Torque drop of the affected engine - CHECK (at least 20 seconds after actuation) 


If the torque drop is not similar to the other engine, an engine inertial separator failure 
is suspected: 
2. ENG ICE VANE/OIL COOLER INTK switch - SET to OFF then to L or R position 


If the normal operating condition is not restored: 
3. Leave ice condition as soon as possible 


If the torque drop is similar to the other engine: 
4. Power levers - INCREASE POWER MOMENTARILY 


If the light persists off, an oil cooler air inlet heater failure is suspected: 
5. Oil temperature (affected side) - CHECK 


If the oil temperature increases abnormally: 
6. Leave ice condition as soon as possible. 

MAIN WING OVERHEAT (L OR R MN WG OVHT LIGHT ON) 
1. Affected side main wing anti-ice switch - OFF 


If light (after 20 seconds) persists ON 
2. Power levers - REDUCE POWER as practical 
3. Leave ice condition as soon as practical 


If light extinguishes: 
4. Affected side main wing anti-ice switch - MANUAL and check the MN WG OVHT 
light. 
CAUTION 


In light ice conditions, in order to avoid overheat, a Nc between 88% and 


91% is recommended. Should the red MN WG OVHT light illuminate, 
the affected system must be turned OFF for one minute approximately. 
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MAIN WING A/ICE FAILURE 
Lor RMN WG A/ICE light OFF 


1. Power lever - INCREASE POWER MOMENTARILY 


If the light remains off: 


2. Lor R MAIN WING switches - OFF (for approx. 10 seconds) then MANUAL checking 
the ITT variation 


If the light, after approx. 30 seconds, is still off and ITT has not increased by 20°C 
approx.: 

3. Main and forward wings anti-ice systems - SWITCH OFF 

4. Leave ice condition as soon as possible 


If the light illuminates, or remains off but the ITT has increased by 20°C approx.: 
5. Lor R MAIN WING switches - MANUAL and check the MN WG OVHT light 


CAUTION 


In hght ice conditions, in order to avoid overheat, a Ng between 88% and 


91% is recommended. Should the red MN WG OVHT light illuminate, 
the affected system must be turned OFF for one minute approximately. 


LorR MN WG A/Ice light flashing 


The system is operating: 
1. Do not select MANUAL mode 
FORWARD WING OVERHEAT (L OR R FD WG OVHT LIGHT ON) 
1. Affected side FWD WING switch - SET to OFF position 
2. Leave ice condition as soon as practical 
FORWARD WING A/ICE FAILURE (L OR R FD WG A/ICE LIGHT OFF) 


1. FWD WING HTR and FWD WG HTR CONT circuit breakers - CHECK IN 
2. Affected side electrical current variation - CHECK switching ON and OFF 


If the current variation is 30-40 Amp. 
3. Flight - CONTINUE and check periodically the current variation 


4. Ifthe electrical current variation is less than 30 Amp. approximately: 
5. Leave ice condition as soon as practical 
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WINDSHIELD HEAT SYSTEM FAILURE 


WINDSHIELD ZONE OVERHEAT 


L WSHLD ZONE LIGHT ON 
1. WSHLD HEAT PRI switch - SET to LO position 


R WSHLD ZONE LIGHT ON 
2. WSHLD HEAT SEC switch - SET to LO position 


If the affected zone light does not extinguish: 
3. Affected zone switch - CYCLE LO/OFF when necessary 


CABIN DOOR ANNUNCIATOR ILLUMINATED (CAB DOOR LIGHT ON) 


WARNING 


Do not attempt to check the security of the cabin door in flight. Remain 
as far from the door as possible with seat belts securely fastened until 
the airplane has landed. 


If the CAB DOOR red light is illuminated or if an unlatched cabin door is suspected: 
1. All occupants - SEATED WITH SEAT BELTS SECURELY FASTENED 
2. Seat belts and no smoking switch - SET TO NO SMOKING FAST BELT position 


3. Cabin Differential Pressure - REDUCE TO LOWEST VALUE PRACTICAL selecting 
MAN mode or DUMP 
4. Oxygen - AS REQUIRED 


CAUTION 
If the light remains illuminated, land as soon as practical. 
BAGGAGE DOOR ANNUNCIATOR ILLUMINATED (BAG DOOR LIGHT ON) 


1. Perform the ENGINE SECURING Procedure on the LEFT ENGINE 


2. Land as soon as practical performing the SINGLE ENGINE APPROACH AND 
LANDING Procedure 
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EMERGENCY EXIT 


1. Emergency exit (first window aft of the windshield on right side) - LOCATE 


2. Handle - PULL (S.N. 1004 to 1038 airplanes) 
PULL AND TURN LEFT (S.N. 1034 and up airplanes) 


3. Emergency exit window - PULLIN 


NOTE 
The cabin must be depressurized before attempting to open the 
emergency exit. 
AIRPLANE EVACUATION 


1. Perform ENGINE SHUT-DOWN Procedure 
2. Battery switch - OFF 
3. Passengers Door - OPEN 


If passengers door does not open, perform the EMERGENCY EXIT Procedure. 
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3.38 AMPLIFIED EMERGENCY PROCEDURES (GENERAL) 


The following paragraphs are presented to supply additional information for the purpose of 
providing the pilot with a more complete understanding of the recommended course of action in 
an emergency situation. 


During these emergency procedures, it is imperative that the pilot continue good flying 
technique regardless of the situation. 


A complete knowledge of the procedures set forth in this section will enable the pilot to cope 
with various emergencies that may be encountered. However, this does not diminish the 
pilots'responsability to maintain aircraft control at all times. 


3.3.1 ENGINE FAILURES 
Identifying Dead Engine and Verifying Power Loss 


If it is suspected that an engine has lost power, the faulty engine must be identified, and power 
loss must be verified. 

First check engine gauges for a drop in ITT and torque. 

When the wings are level, the rudder pressure required to maintain directional control will be 
on the side of the operating engine. 


ENGINE SECURING 


Begin the securing procedure by pulling the power lever to IDLE and the condition lever to CUT 
OFF. 

Check if ignition switch is set to NORM. 

On the fuel control panel, switch to CLOSED position the firewall shut-off valve and switch 
OFF the fuel pump. 

Switch OFF the Autofeather. 

Switch OFF the generator and bleed. 

Reduce the electrical loads, and consider the use of crossfeed if the fuel quantity dictates. 


REISSUED: June 19, 1992 EASA Approved Report 6591 
REVISION: B30 March 20, 2008 Page 3-29 


P-180 AVANTI PIAGGIO <P 
SECTION 3 AERO fp 


EMERGENCY PROCEDURES 


Engine Failure During Takeoff (General) 


The information given in this section provides procedures to be used by the pilot should an 
engine fail during take off. The pilot must have a thorough knowledge of these procedures so 
that in the event of a real emergency, the pilot actions will be correct and precise. These skills 
are best developed through frequent practice of emergency and simulated single engine 
procedures. 

Should an engine failure occur prior to rotation, the takeoff should be immediately aborted. 
Should an engine failure occur after rotation, the decision must be made immediately whether 
to continue the takeoff, single engine, or to abort the takeoff and land straight ahead. This 
decision can be greatly facilitated by careful preflight planning primarily considering available 
aircraft performance as affected by weight, ambient conditions, pilot proficiency and the 
required aircraft performance dictated by airfield requirements. 


NOTE 


The published Accelerate/Go and Accelerate/Stop distances are 
Manufacturer data. 


ENGINE FAILURE DURING TAKEOFF BEFORE ROTATION 


If an engine failure occurs before rotation and there is sufficient runway remaining, maintain 
directional control, reduce power to idle, and stop straight ahead using brakes and reverse 
thrust as required. 


If insufficient runway remains, pull the condition levers to CUT OFF, switch OFF both 
generators and close the fuel firewall valves. Maneuver to avoid obstacles and when the 
airplane has stopped switch OFF the battery. 


WARNING 


No attempt should be made to continue the takeoff if the engine failure 
occurs prior to becoming airborne. 
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ENGINE FAILURE DURING TAKEOFF AT OR AFTER ROTATION 


If sufficient runway remains for a safe stop or the decision is made to abort the takeoff, 
maintain directional control. Pull the power lever of the engines to IDLE and land straight 
ahead. After touch down use brakes and reverse as required, engaging reverse below 1900 Prop 
RPM or 5% drop from the set value. 


Should a suitable landing area exist, and the decision is made to land the airplane following an 
engine failure at, or after rotation initiation, the pilot should be aware that performance charts 
are not presented in this manual for this condition and that the total distance required to stop 
will exceed the published Accelerate/Stop performance shown in Section 5. 


If insufficient runway remains or if the decision is made to continue the takeoff, maintain 
directional control (banking the plane 5° max toward the operative engine when airborne) and 
maintain the maximum takeoff power while maintaining torque and ITT within limits. 

After assuring that the aircraft will not settle back to the runway, retract the landing gear and 
accelerate to the "one engine 50 feet height speed" as per Fig. 5-21 (Accelerate/Go Distance Over 
50 Feet Obstacle graph) at Section 5 of this Manual. 

Accelerate to a speed of 125 KIAS minimum, then retract the flaps and the taxi/landing lights 
(if applicable) to achieve the max. ramp speed of 132 KIAS or the max. rate of climb speed of 140 
KIAS, as appropriate. 

Maintain this speed until clearing all obstacles within the immediate vicinity of the airport. 
After all these obstacles have been cleared, perform the ENGINE SECURING procedure. 


NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


KKK KKEK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated if the flaps are not 
retracted within approximately 25 seconds after the landing gear has 
been retracted. 


KKK KKEK 


Place the autofeather arm switch in the OFF position and increase airspeed as required. 

Once the above procedures have been completed and the aircraft is at a safe altitude, an airstart 
may be attempted. (If the start is unsuccessful, complete the ENGINE SECURING Procedure 
on the inoperative engine). 

Whether the start is successful or unsuccessful the aircraft should be landed at the nearest 
suitable airport performing the SINGLE ENGINE APPROACH AND LANDING Procedure. 


WARNING 


The decision to continue a takeoff, single engine is primarily predicated 
upon, but not necessarily limited to, the aircraft’s ability to climb on a 
single engine with the gear extended and flaps in the takeoff position. 
Prior to flight, review airfield requirements and determine that 
adequate single climb performance exists, considering aircraft weight, 
ambient conditions and pilot proficiency, to safely complete the takeoff 
should an engine fail at or after rotation. 
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ENGINE FAILURE IN FLIGHT BELOW Vyjca 


If an engine failure occurs at speed below the Vyycq, reduce power on the operating engine to 
maintain control, then lower the airplane nose to increase speed. 

Adjust power as required and secure the inoperative engine as per the ENGINE SECURING 
Procedure. 


ENGINE FIRE (ON GROUND) 


If the fire is on the ground near the airplane, it may be possible to taxi to safety. 

If engine fire occurs during start or ground operations, immediately place the condition lever of 
the affected engine in the CUT OFF position. Check the ignition switch in the NORM position. 
Brake to a stop if the airplane is moving and CLOSE the firewall shut-off valve. Switch OFF the 
fuel pump. 

If a fire extinguisher is installed PUSH the fire extinguisher button. 

Call for assistance and, when the airplane has stopped, perform the AIRPLANE EVACUATION 
Procedure. 
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ENGINE FAILURE OR FIRE IN FLIGHT 


Should an engine fail or fire in flight, maintain 140 KIAS minimum and maintain directional 
control banking the plane 5° max toward the operative engine. IDENTIFY and VERIFY the 
affected engine. 

Place the power lever of the affected engine to IDLE and the condition lever to CUT OFF; close 
the firewall shut-off valve and switch OFF the fuel pump, autofeather, generator and bleed. 
Check if the ignition switch is in NORM position. 

If the L or R FIRE light illuminates and the fire extinguisher system is installed, PUSH the fire 
extinguisher button. Monitor the electrical load and, according to condition of flight 
(instrument, night, icing, etc.) consider the possibility to reduce the electrical loads. 

Crossfeed could be used as desired. 


NOTE 


The engine fire extinguisher is a single shot system with one cylinder for 
each engine. 


In case of engine failure, follow the appropriate AIR START Procedure in an attempt to start 
the engine. If the starting attempt is unsuccessful, complete the ENGINE SECURING 
Procedure for the failed engine. Trim the airplane as necessary and land as soon as practical at 
a suitable airport. 


CAUTION 


When conducting a practice run through these procedures, do not close 
fuel firewall shut-off valves and do not actuate engine fire 
extinguishers. Fire extinguisher capability has not been evaluated by 
Airworthiness Authority. 


NOTE 
Operation in icing conditions above 14000 ft. is limited to 5 minutes, due 
to a possible lack of efficiency of the engine inlet de-ice boot system. 


When operating in icing conditions at high altitudes, the pressure to inflate the engine inlet de- 
ice boot may not be sufficient and consequently the LE or RE BOOTS DE ICE light will not 
illuminate. 

For this reason, if it is necessary to stay in icing condition for a long time, descend below 14000 
ft. approximately, in order to increase the pressure delivered to the system. 
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3.3.2 AIR START 


CAUTION 


The pilot should determine the reason for engine failure before 
attempting an air start. Do not attempt a relight if the Ng tachometer 


indicates zero percent. 


RECOMMENDED AIR START ENVELOPE 
PROPELLER FEATHERED 


STARTER ASSIST MANDATORY 


Minimum Ng for airstart 13% 


PRESSURE ALTITUDE - FT 


70 100 150 200 250 
INDICATED AIRSPEED - KTS 


NOTE 


Air start may be attempted outside of the envelope, or lower Ng 
provided ITT starting limit is monitored and not exceeded. 
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NORMAL AIR START 


Prior to attempting an air start, ensure that the airspeed and altitude fall WITHIN the AIR 
START ENVELOPE. 


Check that the generator of the operative engine is ON and the generator of the inoperative 
engine is OFF. Turn OFF the bleed air of the inoperative engine and check the corresponding 
power lever to IDLE and the condition lever to CUT OFF. 


OPEN the firewall shut-off valve of the inoperative engine and place its pump switch to MAIN: 
FUEL PRESS light on the annunciator panel should be OFF. Turn the inoperative engine start 
switch to START. 

After Ng stabilizes above a minimum of 13%, advance the condition lever to GROUND IDLE 
and check the engine oil pressure, gas generator temperature and Nc. CHECK OFF engine 
start switch. Advance the condition lever as required after the propeller has come out from 
feather and adjust power lever as required. Above 54% Ng turn ON the starting engine 
generator and bleed air. 


NOTE 


In case of an unsuccessful start, pull the condition lever to CUT OFF 
and the power lever to IDLE. 

Slow down the airplane to 140 KIAS and after approximately one 
minute, repeat the AIR START Procedure, using manual ignition (IGN) 
switch which must be set to NORM after Ng reaches 54%. 


AIR START WITHOUT STARTER ASSIST 


Prior to attempting an air start, ensure that the airspeed and altitude fall WITHIN the AIR 
START ENVELOPE. 


Check that the generator of the operative engine is ON and the generator of the inoperative 
engine is OFF. Turn OFF the bleed air of the inoperative engine and check the corresponding 
power lever to IDLE and the condition lever to CUT OFF. 


OPEN the firewall shut-off valve of the inoperative engine and place its pump switch to MAIN: 
FUEL PRESS light on the annunciator panel should be OFF. At 13% Ng set the ignition switch 


to IGN. Advance the condition lever to GROUND IDLE and monitor I.T.T. and oil pressure. 
With an idle of 54% Ne or greater, place to NORM the ignition switch and turn ON the 
generator. 

Adjust condition and power levers as required and turn ON the bleed air. 
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3.3.3 SMOKE IN COCKPIT 


Keep in open position the cockpit curtain, if installed, to help the smoke evacuation. 

Actuate MANUAL MASK RELEASE and don mask to supply oxygen to passengers. 

Open crew air outlets, set the COCKPIT BLOWER switch to CKPT BLOWER position to 
increase the air flow in the cockpit area helping smoke evacuation. 

Determine if smoke has been originated from electrical system (distinctive odor of smouldering 
insulation) or from environmental system. 


If the smoke originates from electrical system isolate the electrical busses operating the BUS 
DISC switch and switch OFF one generator at a time in order to identify the faulty circuit. The 
cabin press controller is not operational in AUTOSCHED and manual operations will be 
necessary. 

Perform the CABIN PRESS AUTO MODE FAILURE procedure. 

If the smoke stops, continue the flight and land as soon as practical. 

If the smoke does not stop, the cause could be the battery. 


Since the stand-by fuel pumps are fed by the battery, it is necessary, before switching OFF the 
battery and if the FUEL PUMP light is ON, to descend below 25000 ft with JET A-1 fuel and 
below 14000 ft with JP4 fuel, in order to avoid the possibility of an engine flame out. 


Restore both generators ON, pull both ESNTL BUS red breakers on left and right circuit 
breaker panels and, then, switch OFF the battery. 
WARNING 
With battery OFF, the loads of the essential bus will be inoperative. 


If fire persists, attempt to extinguish it with the portable fire extinguisher, if available. 
Land as soon as practical. 


If the smoke originates from environmental system, determine if the source is the engine: this 
can be isolated by the relative air BLEED valve. 

Switch BLEED OFF one at a time and when smoke stops, continue the flight with one bleed 
only. 

If the smoke persists, the source could be the ECS package and must be used EMER air bleed. 


NOTE 


EMER bleed air increases the passenger compartment temperature and 
it is recommended to avoid prolonged operation at cruise power. 


To continue the flight in such a condition it is necessary to descent and fly with cabin 
unpressurized with emergency bleed OFF. To increase the ventilation perform the DUMP 
Procedure. 

Land as soon as practical. 
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3.3.4 EMERGENCY DESCENT 


If it becomes necessary to descent rapidly to a lower altitude, move the power levers to IDLE 
and the condition lever to MAX RPM. Switch ON the seat belts and no smoking signs. Assume 
an airplane attitude with nose down in order to reach the Maximum Operating Speed Limit 
Vmuo/Mmo as soon as possible. 


Follow the speed limit V)yo/Myyo envelope. 


3.3.5 GLIDE 


With the flaps and the landing gear UP, the propellers feathered (condition lever in CUT OFF 
position) the chart below shows the airspeed to be used to attain the least loss in altitude. 
Consult the BEST GLIDING DISTANCE diagram on Section 5 "Performance" of this POH to 
know the horizontal distance covered. 


Maximum Glide Speed Chart 


Weight - lbs Speed - KIAS 
11550 155 
11000 151 
10000 144 

9000 137 
8000 129 


Glide Ratio (Refer also to BEST GLIDE DISTANCE graph in 
Section 5 "Performance”) ..... 00. ..4.04 weet ee eee Gee eee de awed 2.3 NM/1000 ft 


When operating in sustained icing conditions, the ice build-up on the unprotected parts and the 
runback ice on the forward and main wings will cause a strong drag increment. In these 
conditions (ice accretion of approximately 3 inches on the main wing tips) the Glide Ratio may 
decrease up to 50%. 
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3.3.6 LANDING EMERGENCIES 
LANDING WITHOUT ENGINE POWER 


CAUTION 


With both generators inoperative only essential, battery and hot battery 
busses are fed, for approximately 30 minutes depending on loads and 
battery charge. 


If an emergency indicates the need to make an approach and landing without the use of engine 
power, the airplane should first be configured per the MAXIMUM GLIDE Procedure if 
sufficient altitude permits. 


When both engines have failed, hydraulic and flap systems are not operative in flight since their 
circuits are not fed by the battery. 

In this condition landing gear has to be lowered as per EMERGENCY GEAR EXTENSION 
Procedure and flaps will be in UP position. 


NOTE 


Gear extension requires approximately 60 handpump strokes: this 
procedure requires normally 90 sec. 


NOTE 
For particular terrain conditions it may be required to land with gear up. 


When the landing gear extension has been completed and only if the gear is confirmed to be 
down and locked, push in the emergency gear selector and switch to HYD position the hydraulic 
pump. 

Once it is assured that the selected landing site will be reached, assume an approach speed 
increased by 20 KIAS as compared with the flaps DN approach speed (Fig. 5-72). 


Place the condition levers in CUT OFF, CLOSE the firewall shut-off valves and switch OFF the 
fuel pumps. 


After touchdown a particular attention has to be paid since brake operation will become harder 
and landing distances will increase approximately by 125% as compared with the flaps DN 
landing distance (Fig. 5-72). 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the approach speed, as compared with the flaps MID approach speed (Fig. 5-76), 
must be increased by 15 KIAS. 

The landing distance, as compared with the flaps MID landing distance (Fig. 5-76), must be 
increased approximately by 90%. 
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SINGLE ENGINE APPROACH AND LANDING 


WARNING 
Do not exceed maximum fuel imbalance (200 lb.). 


Ensure that the ENGINE SECURING Procedure is complete. Turn OFF the crossfeed valve if 
open and advance the condition lever to MAX RPM, extend the flap to MID position and 
maintain a speed of 129 KIAS minimum. 
NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


KKK KKEK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated all the time with the 
landing gear UP and the flaps to MID. 


KKK KKEK 


If conditions permit, burn as much fuel as possible. 
When landing site is assured lower the landing gear. 


When it is certain there is no possibility of go-around, extend the flaps to DN and assume 
approach speed as per Fig. 5-72. 

Adjust the power as required and after touching down, if necessary, apply reverse thrust slowly 
and cautiously. Reverse thrust must be applied when the prop RPM has dropped to 1900 RPM. 

The landing distance, as compared with the flaps DN landing distance (Fig. 5-72), will increase 
by 30% if reverse thrust is not applied and by 25% if reverse thrust is applied. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the flap position must be MID and the approach speed, as compared with the 
flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased by 30% if reverse thrust is not 
applied or by 25% if reverse thrust is applied. 
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SINGLE ENGINE GO-AROUND 


To execute a single engine go-around, apply takeoff power to the operating engine. Attain a 
minimum speed of 120 KIAS and retract flaps to MID position, if they are fully down. 

Retract landing gear and increase airspeed to 125 KIAS minimum, then retract the flaps and 
the taxi/landing lights (if applicable). Increase the airspeed as required. 


NOTE 
Airplanes without S.L. 80-0020. 


If the left engine is shut down (power lever to IDLE) the landing gear 
aural warning is activated all the time with the landing gear UP and the 
flap to MID. 


KRKEKKK SK 


Airplanes incorporating S.L. 80-0020. 


The landing gear aural warning is activated if the flaps are not 
retracted within approximately 25 seconds after the landing gear has 
been retracted. 


KKEKKK SK 


WARNING 


When operating in sustained icing conditions, insufficient performance 
may exist to successfully carry out a single engine go-around. 


LANDING WITH PRIMARY LONGITUDINAL CONTROL FAILED 


In the event it becomes necessary to use trim for longitudinal control, trim the airplane to 134 
KIAS in level flight. Select the longest runway in the area suitable for a low angle approach. 
Extend landing gear, set flaps to MID position, maintain 130 KIAS and adjust power for a low 
angle approach, lower the flaps to DN and trim the plane to 121 KIAS. When positioned over 
the landing runway, flare the airplane using the reduction of power and the longitudinal trim. 
After landing and when the nose gear is on the runwary, apply reverse as required, when the 
propeller speed has dropped to 1900 RPM. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the flap position must be MID and the approach speed, as compared with the 
flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 
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LANDING WITH STABILIZER JAMMED 


If elevator pull force is encountered, the stabilizer is jammed in a nose down trim position. 
Move, if possible, the center of gravity aft and land as soon as practical to minimize the forward 
C.G. movement due to fuel-burned. 

Extend landing gear and set flaps to MID. 

Assume an approach speed increased by 15 KIAS as compared with the flaps DN approach 
speed (Fig. 5-72). The flaps DN landing distance (Fig. 5-72) shall be increased by approximately 
45% if reverse is not applied. 


If elevator push force is encountered, the stabilizer is jammed in nose up trim position. Move 
center of gravity forward if possible. 
Extend landing gear and set flaps to DN. Assume the approach speed as per Fig. 5-72. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the flap position must be MID, whatever is the stabilizer position, and the 
approach speed, as compared with the flaps MID approach speed (Fig. 5-76), must be increased 
by 10 KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased by 25% if reverse thrust is not 
applied. 


LANDING WITH LONGITUDINAL CONTROL SPRING FAILED 


Having assumed the up-down spring failure (refer to LONGITUDINAL CONTROL SPRING 
FAILURE Procedure), land with flaps in MID position. 

Assume an approach speed increased by 15 KIAS as compared with the flaps DN approach 
speed (Fig. 5-72). 

After touchdown, engage reverse as required. 

The landing distance, as compared with the flaps DN landing distance (Fig. 5-72), must be 
increased by 40% if the reverse thrust is not applied. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the approach speed, as compared with the flaps MID approach speed (Fig. 5-76), 
must be increased by 10 KIAS. 

The flaps MID landing distance (Fig. 5-76) must be increased approximately by 20%. 


LANDING WITH AUTOFEATHER SYSTEM INOPERATIVE 


The amber AUTOFEATHER light on the annunciator panel is normally illuminated when the 
system is not armed and the landing gear is down. 

If, after having armed the system, the light remains illuminated, the autofeather system has to be 
assumed inoperative and the landing will be performed with flaps in MID position. 

Assume an approach speed increased by 15 KIAS as compared with the flaps DN approach speed 
(Fig. 5-72). 

After touchdown, engage brakes and reverse. 

The landing distance, as compared with the flaps DN landing distance (Fig. 5-72), will increase 
approximately by 35% if reverse thrust is not applied and by 26% if reverse thrust is applied. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the approach speed, as compared with the flaps MID approach speed (Fig. 5-76), 
must be increased by 6 Ss. 

The flaps MID landing distance (Fig. 5-76) must be increased approximately by 10% if reverse 
thrust is not applied or by 5% if reverse thrust is applied. 
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LANDING WITH GEAR UP OR UNLOCKED 


The event of one or more red UNSAFE lights staying illuminated after a normal landing gear 
extraction may be originated by a failure of the switch controlling the gear position light: if the 
hydraulic pressure reading is about 3000 psi a possible jamming has occured: applying positive load 
factors or sideslipping the airplane may help to solve the problem. 

If the hydraulic pressure reading is stabilized around 1000 psi, the gear can be assumed down and 
locked. 


However, if the green light does not illuminate (red UNSAFE still lit), it is necessary to lower the 
gear as per the EMERGENCY GEAR EXTENSION Procedure. 

Should this procedure be unsuccessful too, a tower fly-by probably will allow to know the status of 
the landing gear legs. 


If it has been assumed that the nose gear is up or unlocked, land following the normal procedure, 
maintaining a nose up attitude to the lowest practical speed. 


After the nose touches the ground apply maximum brake and reverse. 


If a main gear leg is assumed to be extended, but probably unlocked, perform a landing with normal 
procedure, touching down on the locked gear, in a nose up attitude. 


After touch down sustain the unlocked gear wing, apply reverse cautiously and, when the speed has 
considerably decreased, apply brakes. 


If one or both main gear legs remain retracted, it is recommended to PUSH the emergency gear 
selector, to switch ON the hydraulic pump and to perform a GEAR UP LANDING Procedure. 


Select a suitable landing area, inform ground personnel, brief passengers on use of emergency exit 
and be sure that all occupants have seat belts and shoulder harnesses secured properly. 

If condition permits burn off excess fuel and when ready to land, complete the landing check list as 
for a normal landing, except that the gear selector lever should be in UP position. 


In order to silence the gear warning horn, pull the AURAL WARN circuit breaker prior to extending 
the flaps. 
NOTE 
In this case no AURAL STALL WARNING signal is provided. 


The flap should be DN for final approach and landing. 


Make a normal approach and, when landing is assured, depressurize the airplane, switch off 
both generators, place the condition lever to CUT OFF, select fuel pumps OFF and fuel firewall 
shut off valves CLOSED. 

Switch off the battery. 

Land smoothly, touching down in a level attitude. 


All occupants should evacuate as soon as the airplane has stopped. 
The procedure just described applies also when operating in sustained icing conditions with the 


exception that the flap position must be MID and the approach speed, as compared with the 
flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 
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ASYMMETRIC FLAP CONDITION LANDING 


In case of a flap system failure complete the FLAP SYSTEM MALFUNCTIONS Procedure. 
Prior to reaching an altitude of 50 ft. above runway, assure that the landing gear is extended 
and adjust power as required. 

The flaps DN approach speeds and landing distances (Fig. 5-72) shall be increased, depending 
on the position of outboard wing flaps, as indicated in the following table: 


Outboard Flap Position Speed Increase Landing Distance Increase 
(if reverse thrust is not applied) 
DN 5 KIAS 10% 
MID 15 KIAS 40% 
UP 20 KIAS 65% 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the flaps MID approach speeds and landing distances (Fig. 5-76), must be 
increased as indicated in the table below. 


Outboard Flap Position Speed Increase Landing Distance Increase 
(Fig. 5-76) 
MID 10 KIAS 20% 
UP 15 KIAS 40% 


LANDING WITH FLAPS RETRACTED 


In case of an electrical failure in the feeding circuit of the flap systems or a failure in the 
outboard wing flap system, a landing with no flaps has to be considered. 


If conditions permit, burn as much fuel as possible. 


Set the condition levers to MAX RPM and use power levers as required. 

Assume an approach speed increased by 20 KIAS as compared with the flaps DN approach 
speed (Fig. 5-72). 

Lower the landing gear. 

After touchdown, engage reverse when the propeller speed has dropped to 1900 RPM. 

The landing distance, as compared with the flaps DN landing distance (Fig. 5-72), will increase 
approximately by 65% if the reverse thrust is not applied or by 55% if reverse thrust is applied. 


The procedure just described applies also when operating in sustained icing conditions with the 
exception that the approach speed, as compared with the flaps MID approach speed (Fig. 5-76), 
must be increased by 15 KIAS. 

The landing distance, as compared with the flaps MID landing distance (Fig. 5-76), must be 
increased approximately by 40% if reverse thrust is not applied or by 30% if reverse thrust is 
applied. 


REISSUED: June 19, 1992 RAT Approval: 95/3054/MAE Report 6591 
REVISION: B8 July 26, 1995 Date: September 27, 1995 Page 3-43 


P-180 AVANTI PIAGGIO <P 
SECTION 3 AERO fp 


EMERGENCY PROCEDURES 


3.3.7 SYSTEM EMERGENCIES 
ENGINE SYSTEM FAILURE 


LOW OIL PRESSURE 


If oil pressure falls between 60 and 90 psi (Yellow Arc) the power should be reduced below 1100 
lb-ft torque. 


An oil pressure below 60 psi, as indicated by the needle on the gauge at the red radial and OIL 
PRESS red annunciator light, is unsafe: the ENGINE SECURING Procedure should be 
performed for the affected engine and a landing made as soon as practical performing the 
SINGLE ENGINE APPROACH AND LANDING Procedure. 


HIGH OIL PRESSURE 


If oil pressure rises between 135 psi and 150 psi REDUCE the power on the affected engine and 
land as soon as practical. 


If the oil pressure exceeds 150 psi complete the ENGINE SECURING Procedure for the affected 
engine and prepare for a SINGLE ENGINE APPROACH AND LANDING Procedure as soon as 
practical at the nearest suitable airport. 


HIGH OIL TEMPERATURE 


Normally on the ground the engine OIL COOL switches, on the ENGINES panel, are set to L 
and R position when the oil temperature reaches 80°C. 

When on the ground and the engine oil temperature exceeds 104°C check that the switch of the 
affected engine is in the L or R position. 

If the airplane is airborne, an INCREASE in airspeed and a REDUCTION in power will assist 
in cooling. 

If oil temperature exceeds the limit (110°C) perform the ENGINE SECURING Procedure and 
land as soon as practical, performing the SINGLE ENGINE APPROACH AND LANDING 
Procedure. 


PROPELLER SYSTEM FAILURE 


OVERSPEEDING PROPELLER 


If propeller speed exceeds 2020 RPM steady state, remaining below 2200 RPM pull power lever 
to a lower setting, reduce the propeller speed, and reduce airspeed to the lowest practical 
airspeed for the flight conditions. 


If propeller RPM exceeds 2205 RPM pull Power lever to IDLE. 

Pull the condition lever to CUT OFF and complete the ENGINE SECURING Procedure. 
Prepare for a SINGLE ENGINE APPROACH AND LANDING Procedure as soon as practical at 
the nearest suitable airport. 
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FUEL SYSTEM FAILURE 


FUEL PUMP FAILURE 


If the L or R FUEL PUMP amber light illuminates on the annunciator panel, it is necessary to 
CHECK if the corresponding FUEL PRESS light is ON, if the selected pump is the MAIN and 
the circuit breaker is PUSHED. 

If the FUEL PRESS light is not illuminated, the failure is in the main pump, but the stand-by 
pump is working properly, since this last is automatically engaged. In order to avoid a possible 
switching between main and stand-by pumps, set the fuel pump switch to STBY. 


LOW FUEL PRESSURE 


The Lor R FUEL PRESS amber light will illuminate whenever the fuel pressure drops below 7 
psi. If this should occur, CHECK if the fuel pump switch is set on MAIN and the circuit breaker 
is PUSHED. 

Select the STBY pump to overcome possible poor performance of the main pump. If the light 
persists two possibilities have to be considered: a faulty pressure switch or a leaking in the 
engine feeding line. 

If the rate of change on the fuel quantity indicator is higher on the affected side a presence of a 
leakage could be possible. 

In this event perform the ENGINE SECURING Procedure and proceed to a landing as soon as 
practical performing the SINGLE ENGINE APPROACH AND LANDING Procedure. Otherwise 
a faulty indication has to be assumed and the flight continued. 


FUEL FILTER OBSTRUCTED 


If the L or R FUEL FILTER amber annunciator light is illuminated, the filter is partially 
obstructed and the fuel bypass is open. 

CHECK the fuel pressure annunciator light: 

if it is not illuminated continue the flight and have maintenance check; 

if it is illuminated reduce power on the affected engine and land as soon as practical. 


WING FUEL BALANCING PROCEDURE 


The fuel crossfeed system may be used if during flight it becomes necessary to balance the fuel 
load or to extend the range as in the case of single engine operations. 


Do not take off or land with the crossfeed system engaged. 


To operate in crossfeed, turn the "CROSSFEED" knob horizontal, then switch OFF the fuel 
pump of the low fuel level side. 
Monitor the fuel quantity. 


NOTE 


At high fuel flow rate, the L/R FUEL PRESS amber light may 
illuminate. 


A power reduction will produce the extinguishing of the low fuel pressure light. 
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ELECTRICAL SYSTEM FAILURE 


SINGLE GENERATOR FAILURE 


A generator failure is indicated if a GEN amber light is illuminated on the annunciator panel. If 
this condition occurs, set the switch of the affected generator to RESET, then ON. 

If the generator does not reset, place the switch of the affected generator to the OFF position; do 
not exceed 400 Amp. load on the operating generator. Reduce loads if necessary. 


NOTE 
With only one generator operating, all busses are fed. 


ELECTRICAL OVERLOAD 


An electrical overload is indicated by a red flashing light on the multifunction display (MFDI). 
In this case, monitor the load on the MFDI and reduce the electrical load. 

Before reducing the load on the airplane electrical system, consider the condition of flight 
(instrument, meteorological condition, night, icing, etc.). 

A selective method of reducing an electrical load is to remove a system that is not required for 
the existing flight conditions by turning OFF the corresponding control switch. 


DUAL GENERATOR FAILURE 


CAUTION 


With both generators inoperative only essential battery and hot battery 
busses are fed, for approximately 30 minutes depending on loads and 
battery charge. 


If both GEN and BUS DISC amber annunciator lights are illuminated, dual generator failure is 
indicated. 

Move both generator switches to RESET then ON to attempt to bring the generators back on 
line. 

If only one generator resets, proceed with single generator failure procedures. 

If neither generator resets, select the generator switches to OFF. In this condition, only the 
essential and hot busses are fed by the battery. Move the bus connecting switch (on left side of 
the MASTER SWITCHES panel) to EMER, if necessary. 


NOTE 


With bus connecting switch in EMER position, L/R DUAL FEED 
BUSSES are powered: limit this operation to prevent further reduction 
of battery life time. 


With both generators failed, normal landing gear extension and flap operation are not possible 
and only the secondary trim actuator is available for longitudinal trim. 

With both generator inoperative and the bus connecting switch not in the EMER position, the 
angle of attack transmitter is not heated, STALL FAIL amber light will be illuminated and the 
stall indication will not be reliable. 

Land as soon as practical extending the gear as per EMERGENCY GEAR EXTENSION 
Procedure and performing both the LANDING WITH FLAPS RETRACTED and the CABIN 
PRESS AUTO MODE FAILURE Procedures. 


Report 6591 EASA Approved REISSUED: June 19, 1992 
Page 3-46 REVISION: B30 March 20, 2008 


ACC > P-180 AVANTI 

PIAGGIO, 
AERO fp SECTION 3 
EMERGENCY PROCEDURES 


BATTERY OVERTEMPERATURE 


Battery temperature in excess of the limits is indicated by two annunciator lights: one, amber, 
labeled BAT TEMP, will illuminate when temperature reaches 120°F; the other, red, and 
labeled BAT OVHT will illuminate at and above 150°F. 

If the airplane is on the ground and the BAT TEMP amber light is on, select on the 
multifunction display (MFDI) BAT TEMP and check temperature: do not take off if the 
temperature trend is increasing. 

If the BAT OVHT red light is on, switch OFF the battery and do not take off. 

During flight, if the BAT TEMP amber light is illuminated, monitor the temperature. If BAT 
OVHT red light is ON, it is necessary to switch off the battery and land as soon as possible. 


CAUTION 


If battery temperature reached 150°F, either during start or in flight, 
battery must be removed for bench test and inspection prior to the next 
flight. 


PRIMARY INVERTER FAILURE 


An inverter failure is indicated by the PRI INV amber light illuminating. 
If this should occur, CHECK avionics for disabled equipment. 


NOTE 
In the event of primary inverter failure, the primary inverter bus 


automatically connects to the secondary inverter while the secondary 
inverter bus disengages and related loads are lost. 


SECONDARY INVERTER FAILURE 


If the SEC INV amber light illuminates on the annunciator panel, a failure of the secondary 
inverter is indicated. 

Try to bring the inverter back on line setting the SEC inverter switch to OFF position, then to 
SEC. 

If power is not restored, CHECK the avionics for disabled equipment. 


AUDIO CONTROL PANEL FAILURE 


The total loss of receive and transmit functions may be originated by the audio control panel 
failure. Should the pilot recognize this condition, the emergency mode of operation must be 
selected pushing the EMG red button located on the audio control panel. 


NOTE 


When in emergency mode, the audio control panel allows normal use of 
transmit and receive functions, with or without power to the system. 
Page and interfone functions are lost, while mask/boom microphone can 
be utilized. 
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HYDRAULIC SYSTEM FAILURE 


When an incorrect pressure of significant duration in the hydraulic system is detected, the HYD 
PRESS caution (amber) light will illuminate on the annunciator panel. 


CAUTION 


With the hydraulic pressure at 3000 PSI it is possible to operate the 
system but hydraulic pump motor must operate for not more than 1 
minute. 

Do not operate the parking brake with the hydraulic pressure above 
1200 PSI. 

With the hydraulic pressure above normal value the steering will be 
more sensitive. 

With the hydraulic pump off the steering is inoperative and the brakes 
are less effective. 


When the landing gear is down, check that the hydraulic pump switch is set to HYD position and 
the breakers labeled HYDR PRESS WRN and HYDR CONT on the left circuit breaker panel are in. 
If the pressure gauge reading is outside of the 700 + 1300 PSI range, switch OFF the hydraulic 
pump. 


When the landing gear is up, switch OFF the hydraulic pump. 
Immediately before landing gear extension, set the pump switch to HYD position. 


If an emergency landing gear extension has to be performed, a hand pump provides hydraulic 
pressure for emergency landing gear extension. 


CAUTION 


When performing the procedure for training purpose, after completion 
ascertain the landing gear selector handle has been positively returned 
to the full down position, to avoid bleeding of hydraulic pressure with 
subsequent failure of landing gear retraction. 


Select the gear handle DN and the hydraulic pump OFF. 
PULL the emergency landing gear selector. Note that the emergency procedure is printed on a 
placard fitted on the control pedestal. 


Operate the hand pump handle until all the three green lights illuminate: about 60 strokes and 
normally 90 seconds are required. 

During the hand pump operation, no pressure shall be indicated by the pressure indicator on 
the control panel. 


In case of hydraulic system failure, emergency brake operation is possible with about 50% 
increase in pedal force. After touchdown engage reverse as required: normal ground roll (Fig. 5- 
72) will increase approximately 55% if reverse thrust is not applied. 


NOTE 


When operating in icing conditions, since the landing procedures are 
performed with flaps MID and higher speed, the ground roll distance 
with flaps MID (Fig. 5-76) will increase approximately 80% if reverse 
thrust is not applied. 


STEERING SYSTEM FAILURE 


If the STEER FAIL red warning light is on, the steering system automatically disengages: 
nevertheless it is suggested to press the Control Wheel Master Switch. Check off the steering 
lights. Steering of the airplane is achieved through the use of differential brakes and/or power. 
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NOSE WHEEL STEER RUNAWAY 


As soon as an uncontrolled heading change occurs, press the Control Wheel Master Switch (red 
button) located on the outboard horn of each control wheel. 
Directional control can be maintained using differential braking and asymmetrical power. 


LONGITUDINAL CONTROL SYSTEM MALFUNCTION 


LONGITUDINAL TRIM RUNAWAY 


An uncommanded pitch trim motion, when the system is set to PRI mode, is easily detected by 
an aural warning signal associated with the stabilizer movement. 

Press immediately the Control Wheel Master Switch (red button), located on the outboard horn 
of each control wheel: this action disconnects the electrical power and the movement will stop. 
Select on the PITCH TRIM panel, the SEC mode and trim the airplane moving both halves of 
the dual switch together to UP or DN as required. 


CAUTION 
Trim in motion aural warning is not operative when in secondary mode. 


PRIMARY LONGITUDINAL TRIM FAILURE 


In case of primary longitudinal trim inoperative, check if the PRI PITCH TRIM breaker is IN, 
then select the longitudinal trim switch, on the pedestal, in SEC mode; in SEC mode the 
stabilizer movement rate is constant in all the range. 
CAUTION 
Trim in motion aural warning will not be operative when in secondary 
mode. 
LONGITUDINAL CONTROL SPRING FAILURE 


Mechanical failure of the up-down longitudinal control spring could produce: 
— at forward C.G. longitudinal control forces slightly more than usual; 


— at full rear C.G., high altitude and high speed a light control feel on longitudinal control. In 
this case reduce airspeed to 210 KIAS above 30,000 feet. 


In any case landing procedure should be in accordance with LANDING WITH 
LONGITUDINAL CONTROL SPRING FAILED Procedure. 
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FLAP SYSTEM MALFUNCTION 


If, during flight or after a maneuver of the flaps has been performed, the FLAP SYNC light will 

illuminate or abnormal control forces are experienced, check the position of the selector lever 

and the position of the flaps on the flap position indicator. 

1. Ifit has been assumed that an asymmetry exists between the flaps, maintain control using 
primary and secondary flight control systems. 


NOTE 


During flap extension or retraction the most extreme combinations of 
failures could be: 


a. Outboard flaps DOWN, forward wing flaps UP: in this situation a 
strong pitch down will develop. 

The recommended recovering maneuver is: maintain pitch control 
using wheel, reduce forces with longitudinal trim, then reduce 
power and airspeed. 

b. Outboard flaps UP, one or both forward wing flaps DOWN: in this 
situation a pitch up and a yawing moment (in case of one only 
forward wing flap down) will develop. 

The recommended recovering procedure is: control pitch attitude 
using wheel, reduce forces with longitudinal trim, apply pedal as 
necessary and increase power. 

Allow airspeed to decrease. 

c. One forward wing flap run away when in landing configuration: in 
this case a pitch down and a yaw moment will develop. 

The recommended recovering procedure is: maintain longitudinal 
control using wheel and directional control as required. 
Reduce forces with trim and reduce power as required. 


Intermediate asymmetries result in lower control forces than the above and are easily 
trimmed down. 


After having regained the control of the airplane, reconfigure, if necessary, the 
remaining flap systems to minimize the dissymmetry, considering that: 


a. If the dissymmetry was originated after a single step command (normal flap 
maneuvering procedure: UP to MID, MID to DN and vice-versa), any position of the 
flap lever can be selected to reposition the working flap systems toward the failed 
one. 

b. Ifthe dissymmetry was originated after a direct command UP to DN or vice-versa, 
the reconfiguration is possible only setting the flap lever in the original position 
(before the failure occured). 

2. If the flap positions correspond to the lever setting and/or no significant trim change is 
detected, do not move the lever any further. Service before next flight. 


Landing is performed considering speeds and distances higher than the normal as indicated in 
the ASYMMETRIC FLAP LANDING Procedure. 
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PRESSURIZATION AND ENVIRONMENTAL SYSTEM MALFUNCTION 


The cabin pressure control system (CPCS) working in the AUTO mode, normally maintains a 
differential pressure regulated up to 9 psid. 

When a failure occurs, the red warning CAB PRESS light is activated on the annunciator panel 
respectively if the differential pressure exceeds 9.4 psid or the cabin altitude is higher than 9500 ft. 


When the cabin altitude gauge indicates an altitude higher than 9500 ft, select the MANUAL MASK 
RELEASE, don masks, oxygen mask microphone to MASK and verify if both bleed air switches are 
ON. 

Set the cabin pressure control switch to MAN and the manual controller toggle switch to DN. This 
allows the cabin altitude to decrease at a rate governed by the position of the control knob: increase or 
decrease as desired assuming a failure on the autoschedule mode. 


If the cabin altitude continues to increase, set the emergency bleed air switch to EMER and initiate an 
emergency descent if required or if the decompression is rapid or explosive. When a comfortable 
altitude is reached (12000 ft) switch OFF the emergency bleed. 


Door sealing is assured by two independent chambers, one inside the other: in case of failure of one or 
both tubes an amber DOOR SEAL light will illuminate on the annunciator panel. 

In this case it is necessary to descent or limit the altitude to 30000 ft or below. 

Check the pressurization indicators, and, if the variations indicate rapid change, consider an 
emergency descent as per EMERGENCY DESCENT procedure. 

Supply oxygen to crew and passenger as required. 


When the cabin Ap gauge indicates a diffential pressure above 9.4 psid, set to OFF the bleed air 
switches and to IDLE the power levers, until the cabin differential pressure reaches about 8 psid: at 
this point the pressurization system can be selected to MAN to perform CABIN PRESS AUTO MODE 
FAILURE Procedure. 


In case it becomes necessary to unload (DUMP) cabin pressure, select, on the oxygen panel, MANUAL 
MASK RELEASE and don masks if necessary, lift the guard cover of the dump switch and select the 
DUMP position. 

A rapid depressurization will occur until the cabin altitude reaches approximately 13000 ft, when the 
flight level is higher than 13000 ft. This limit is governed by mechanical pressure relief valves that 
work independently from the pressurization mode selected (automatic or manual). 


After a failure of the autocontroller, perform the following when the airplane is below 10000 ft and 


before landing: set the cabin pressure control switch to MAN and the manual controller toggle switch 
to UP; set the manual rate control knob to max rate (if possible). 


CAUTION 
The Airplane is not approved for landing when pressurized. 


After touchdown and before opening the door, set the dump switch to DUMP. 


Depending on airplane installation, the environmental control of the cockpit and cabin is 

ensured through an appropriate package operated by the engines bleed air as follows: 

— airplanes with a basic Air Cycle Machine providing hot as well as cold air supply, while an 
optional Freon Airconditioner can be installed for a supplemental cold air supply 

— airplanes with a basic installation consisting of a Heating Unit (Mod. 80-0288), for hot air 
supply only, coupled to a Freon Airconditioner for cold air supply. 

In both installations, if an overheating occurs to the left or right bleed ducts a corresponding red 

warning light will illuminate on the annunciator panel (L or R BLEED TEMP). 

Reducing the power of the affected side engine will extinguish the corresponding light, but if 

this does not occur, it is necessary to set the bleed air switch to OFF. 

When a failure occurs to the temperature automatic control or when an overheating in the cabin air 

supply duct (red annunciator DUCT TEMP light ON) is detected, set to MAN the temperature 

control(s) and the MAN HEAT/COOL switch to COOL, or, as applicable, the HI/LO switches to LO. 
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Maintaining for a while the switch(es) to COOL, or LO, position also the DUCT TEMP light should 
extinguish: the temperature modulating valve(s) require about 15 seconds operating time from full hot 
to full cold or viceversa. 

If the DUCT TEMP light is ON and persists for further 15 seconds set the emergency bleed air switch 
to EMER and descent to a comfortable altitude (below 9500 ft), then switch OFF the emergency bleed. 


ICE PROTECTION SYSTEM FAILURE 


Normal operation of the airplane ice protection system is generally indicated by green advisory 
lights illuminated on the annunciator panel and/or the anti-ice panel. 


A failure or abnormal operation of the forward and main wings ice protection systems, of the 
engine inertial separator and of the oil cooler inlet lip heater is annunciated by the 
corresponding green light not illuminated and by the ICE lighted push-button flashing. 

In addition, the ICE light will flash when one or more of the forementioned system have not 
been switched on. 


If the amber ICE light does not illuminate in icing condition or remains illuminated for more 
than 5 seconds (even in clear air), a failure of the sensing probe has occured and the monitoring 
capability of the ICE light is completely lost: in this conditions, as first, the ENG ICE VANE/ 
OIL COOLER INTK switches must be checked to the L and R positions, then it is necessary to 
determine the ice accretion by visual inspection of the probe located on the windshield. In 
addition, with the failure of the ice detector, the engine inlet de-ice boot cannot operate in 
AUTO mode. 


If the ice accretion rate, on the probe, is approximately 1/4 inch (6 mm) per minute, a heavy ice 
condition may be assumed: the BOOTS DE ICE switch must set to the TIMER position. 

If the accretion is lower, a light ice condition may be assumed, and the boots switch has to be 
operated cycling TIMER/OFF every 6 minutes approximately. 


CAUTION 


Continuous cycling of boots during some types of ice encounters may 
result in failure to remove ice. 


A LE or RE BOOTS DE-ICE light not illuminated during the inflation cycle or always 
illuminated, depends on a controller failure, on the ice detector failure, on a failure of the 
control valve or of the boot itself. 

Check the ENG ICE VANE/OIL COOLER INTK switches are set to the L and R positions. 

If the system was operating in AUTO mode, it is necessary to determine the ice forming by 
visual inspection of the ice accretion probe. 

Again, if it is determined that heavy ice conditions exist (accretion rate higher than 1/4 inch per 
minute) set the BOOTS DE ICE switch to the TIMER position, and, in case of light ice, cycle 
TIMER/OFF every 6 minutes approximately (see CAUTION above). 


When the engine inertial separators are operated and fully deployed (after 30 seconds 
approximately), the green L and R ENG/OIL AVI lights will illuminate; if one fails to illuminate, 
observe the engine torque drop of the affected side: if it is not similar to the other engine, a 
failure of the engine inertial separator is suspected. 


Reset the affected side system setting the ENG ICE VANE/OIL COOLER INTK switch to OFF 
then L or R position: if the normal operating conditions are not restored, leave the ice conditions 
as soon as possible. 


A L or R ENG/OIL A/T green light not illuminated could depend also on an insufficient air 
temperature of the oil cooler inlet, on a failure of the shut off valve or the thermal switch. 
If the green light persists off even with the corresponding Nq above 86%, a failure of the oil 


cooler inlet heater monitoring system is suspected: flight in icing condition is possible only if the 
oil temperature has no abnormal increase. 
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An overtemperature warning light is included in the main wing anti-ice circuit and when it 
becomes lit, it is necessary to switch OFF the affected side system. 

If after 20 seconds approximately the light is still illuminated, power must be reduced as much 


as possible to sustain flight and ice condition must be left as soon as practical. 
If the light extinguishes, switch the system to MANUAL and check the MN WG OVHT light. 


CAUTION 
In light ice conditions, in order to avoid overheat, a Nc between 88% and 


91% is recommended. Should the red MN WG OVHT light illuminate, 
the affected system must be turned OFF for one minute approximately. 


If the green lights of the main wing anti-ice system (L or R MN WG A/ICE) are not illuminated, 
increase power momentarily: if the light remains off, switch the system to OFF for 
approximately 10 seconds, then MANUAL and check the ITT variation. 


If after approximately 30 seconds the light is still off and ITT has not increased by 20°C 
approximately, a control valve failure has occured: switch OFF both forward and main wings 
anti-ice systems and leave ice conditions as soon as possible. 

If the light illuminates or remains off, but the ITT increases approximately 20°C, leave the 
affected system to MANUAL, paying attention to the MN WG OVHT warning light (see 
CAUTION above). 


A main wing anti-ice advisory light, flashing when the system operates in AUTO mode, 
indicates that an overheat sensor has failed. Operation in AUTO mode is still possible owing to 
the redundancy of the overheat warning circuits, but operation in MANUAL mode must be 
avoided. 


An overtemperature warning light is also included in the forward wing anti-ice circuit and 
when it becomes lit, it is necessary to switch OFF the affected side system: disattending this 
procedure, damage could result to the forward wing leading edge structure. 

Leave ice condition as soon as practical. 


In case of a forward wing anti-ice system failure check on the MFDI (selecting L or R GEN 
position) the variation of electrical current switching the affected system ON and OFF. 

If the variation is 30-40 Amp., continue the flight; if the variation is less than 30 Amp. 
approximately, leave ice condition as soon as practical. 


WINDSHIELD HEAT SYSTEM FAILURE 


When the heating sensor detects an overheating condition, the red L or R WSHLD ZONE light 
will illuminate on the annunciator panel. 

If the light does not extinguish after primary or secondary heating systems are switched to LO 
mode (PRI or SEC WSHLD HEAT switches to LO) it is necessary to cycle the affected zone 
switch to LO then OFF position, when necessary, to obtain clear view. 
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SECTION 4 


NORMAL PROCEDURES 


4.0 GENERAL 


This section describes the recommended procedures for the conduct of normal operations for P 180 
Avanti airplanes. 

Normal procedures associated with those optional systems and equipment which require 
handbook supplements are presented in Section 9 (Supplements). 

These procedures are provided as a source of reference and review and to supply information on 
procedures which are not the same for all airplanes. Pilots should familiarize themselves with the 
procedures given in this section in order to become proficient in the normal operations of the 
airplane. 

The first portion of this section is a short form checklist which supplies an action sequence for 
normal procedures with little emphasis on the operation of the systems. 

The second portion of the section is devoted to amplified normal procedures which provide 
detailed information and explanations of the procedures and how to perform them. This portion of 
the section is not intended for use as an in-flight reference due to the lengthy explanations. The 
short form checklist should be used for expeditious reference or response. 

In addition, a discussion of normal systems operation, stall characteristics, V)yjc demonstration, 


intentional single engine operations, is presented in the amplified procedures. 
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4.1 AIRSPEEDS FOR NORMAL OPERATIONS 


The following airspeeds are those which are significant to the operation of the airplane. These 
figures are for standard airplanes flown at maximum take off weight (or otherwise specified) 
under normal condition at sea level. For additional airspeed information see Section 2. 


SPEED KIAS 

a. Two engines Recommended Climb Speed up to 30000 ft. 160 
Reduce speed 1 KIAS for each 1000 ft. above 30000 ft. 

b. Two engines Best Angle of Climb Speed 133 

c. Two engines Best Rate of Climb Speed 154 


d. Two engines Approach Speed at Maximum Landing Weight 
For different weights refer to Section 5 Fig. 5-76 (flap MID) and Fig. 5-72 (flap DN) 


Flap MID 129 

Flap DN 121 
e. Balked Landing Climb Speed 130 

Flap MID 115 

Flap DN 
f. Maximum Demonstrated Crosswind Velocity 25 

Maximum Operating Mach Number .67 

h. Maximum Operating Speed 

(See Vj\yo/Mmo chart in Section 2) 260 
1. Design Maneuvering Speed 

At 11550 lb 199 

At 7700 lb 177 
j. Maximum Flap Operating Speed 

UP to MID 170 

MID to DN 150 
k. Maximum Flap Extended Speed 

Flap MID 180 

Flap DN 175 
l. Maximum Landing Gear Operating Speed 180 
m. Maximum Landing Gear Extended Speed 185 
n. Maximum Landing Light Operating Speed 160 
o. Maximum Landing Light Extended Speed 160 
p. Rough Air Penetration Speed at or below 25000 ft. 

Reduce speed 5 KIAS for each 5000 ft above 25000 ft. 195 
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Figure 4-1. WALK-AROUND 
4.2 NORMAL PROCEDURES CHECK LIST 


4.2.1 PREFLIGHT CHECK 


NOTE 


Ensure the battery clamp has been reconnected to the battery, if 
previously disconnected for prolonged airplane ground parking. 


COCKPIT 


Airplane records - CHECK 

Parking brake - SET LOCKED 

Control locks - REMOVE 

Flight controls - CHECK FREE 
Electrical switches - OFF 

Circuit breakers left and right panel - IN 
Gear handle - DN 

Battery switch - BAT 

MFDI self test - CHECK 


$0.00: F OS Co Rou 
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10. 


11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19; 
20. 
21. 
22. 
23. 


Bus voltage - CHECK 


CAUTION 


If bus voltage is less than 21.5 VDC, the battery must be serviced or 
replaced before flight. 

If bus voltage is between 21.5 and 23.0 VDC, allow 15 minutes of ground 
power unit battery recharging. 


CAB DOOR warning light - CHECK ON (with door open) 
Battery temperature - TEST 

Annunciator panel - TEST 

Engine fire detector - TEST 

Fuel quantity system - TEST AND CHECK QUANTITY 
Gear lights - CHECK THREE GREEN AND TEST 
Engine instrument panel - TEST 

Fuel crossfeed valve - CHECK OFF 

Trim surfaces - NEUTRAL 

Battery switch - OFF 

Oxygen pressure - CHECK 

Oxygen masks - CHECK 

Windshield and lateral windows - CHECK FOR CLEANLINESS 


FORWARD WING AND NOSE SECTION 


SOS OF 920 tN tS 
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Windshield left side - CHECK CONDITION AND CLEANLINESS 
Flap - CHECK 

Static wicks - IN PLACE, CONDITION 

Surface - CHECK CONDITION AND CLEANLINESS 

Nose gear - CHECK 

Steering connecting pin - CHECK properly installed 

Tires - CONDITION AND SLIPPAGE 

Gear doors - CHECK 

Chock - REMOVE 


. Antenna - CHECK 

. LH pitot tube - CHECK 

. Landing lights door - CHECK CLOSED 

. Nose radome - CHECK 

. Surface - CHECK CONDITION AND CLEANLINESS 
. OAT sensor - CHECK 

. RH pitot tube - CHECK 

. Flap - CHECK 

. Static wicks - IN PLACE, CONDITION 

. Ice detector - CHECK 

. Antennas - CHECK 

. Windshield right side - CHECK CONDITION AND CLEANLINESS 
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FUSELAGE (RIGHT SIDE) 


General condition - CHECK 

Emergency exit - CHECK LOCKED 

Antennas - CHECK 

Static ports - CLEAR 

Stall warning cone - CHECK 

Windows - CHECK 

Landing gear - CHECK 

Tire - CONDITION AND SLIPPAGE 

Brake lining wear indicators - CHECK FOR MINIMUM 
10. Ventral strobe light - CHECK 

11. Antennas - CHECK 

12. Chock - REMOVE 

13. Gear doors - CHECK 

14. Fuel vent - CLEAR 

15. Fuel tank sump - DRAIN 

16. Fuel vent system - DRAIN (before first flight of the day) 
17. Battery vent - CLEAR 

18. Ground test/refuelling panel - TEST 


NOTE 


If any annunciator light is already illuminated before the test or 
remains illuminated after the test, refer to Section 8 of this Manual for 
servicing. 


SO Bute Co NS 


CAUTION 


On the airplanes equipped with the upgraded ground test/refuel panel, 
P/N 727-0439/02 (installed with Mod. No. 80-0467 or SB No. 80-0194), a 
real chip detection condition occurs, in the related engine oil, if the L 
ENG OIL or R ENG OIL annunciator light is flashing (8 Hz rate, 40% on 
and 60% off) while the GROUND TEST switch is held in the SYST 
position. Have an immediate maintenance check as per the applicable 
Engine Manual. 


19. Ground test/refuelling panel door - CLOSE 
20. Single point refuelling port cap - CHECK INSTALLED AND SECURED 
21. Single point refuelling panel door - CLOSE 
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RIGHT WING 


G02 > Oe COE RO 


so 


Surface - CHECK CONDITION AND CLEANLINESS 
Generator cooling intake - CHECK 

Air intake and de-ice boot - CHECK 

Oil cooler intake - CHECK 

Nacelle - CHECK CONDITION 

Ice bypass vane - CHECK 

Engine oil vent - CLEAR 

Engine fuel pump drain - CHECK FOR LEAKAGE 
Starter generator pad drain - CHECK FOR LEAKAGE 


. Stall strip - CHECK 

. Position light - CHECK 

. Static wicks - IN PLACE, CONDITION 

. Aileron - CHECK 

. Aileron trim tab - CHECK 

. Outboard flap and flap track fairings - CHECK 

. Nacelle cowling - CHECK 

. Fire extinguisher pressure gauge - CHECK (if installed) 
. Air conditioning precooler intake - CHECK 

. Propeller bearing vent - CHECK 

. Combustion chamber drain - CHECK FOR LEAKAGE 

. Engine exhaust ducts - CHECK 

. Propeller blades and spinner - CHECK CONDITION AND FREE MOVEMENT 
. Inboard flap - CHECK 


REAR FUSELAGE (RIGHT SIDE) 


Dos AR OD INS 


General condition - CHECK 

Gravity fuel filler cap - CHECK CLOSED 
Air conditioning intake - CLEAR 

Air conditioning outlet - CLEAR 

Ventral fin - CHECK 

Tail cone - CHECK CONDITION 


EMPENNAGE 


1 
2 
3 
4 
5. 
6. 
7 
8 
9 
1 


0. 
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Surface - CHECK CONDITION 
VHEF/NAV antennas - CHECK 

Rudder - CHECK 

Rudder trim tab - CHECK 

Static wick - IN PLACE, CONDITION 
Elevator - CHECK 

Stabilizer position - CHECK 

Static wicks - IN PLACE, CONDITION 
Antennas - CHECK 

Recognition and strobe lights - CHECK 


RAI Approval: 282.378/SCMA REISSUED: June 19, 1992 
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NORMAL PROCEDURES 


REAR FUSELAGE (LEFT SIDE) 


DOE OO: DS 


General condition - CHECK 

Ventral fin - CHECK 

Tail cone - CHECK CONDITION 

Main junction box (baggage comp.) - CHECK circuit breakers IN 
Baggage - SECURED with the restrain net 

Baggage door - LOCK 


LEFT WING 


S000 sST Oo: ie Cocke 


Inboard flap - CHECK 

Air conditioning precooler intake - CHECK 

Propeller bearing vent - CHECK FOR LEAKAGE 

Combustion chamber drain - CHECK 

Engine exhaust ducts - CHECK 

Propeller blades and spinner - CONDITION AND FREE MOVEMENT 
Fire extinguisher pressure gauge - CHECK (if installed) 

Nacelle cowling - CHECK 

Engine oil vent - CLEAR 


. Engine fuel pump drain - CHECK FOR LEAKAGE 

. Starter generator pad drain - CHECK FOR LEAKAGE 
. Outboard flap and flap track fairings - CHECK 

. Aileron - CHECK 

. Static wicks - IN PLACE, CONDITION 

. Position lights - CHECK 

. Surface - CHECK CONDITION AND CLEANLINESS 
. Stall strip - CHECK 

. Oil cooler air intake - CHECK 

. Wing ice inspection light - CHECK 

. Air intake and de-ice boot - CHECK 

. Nacelle - CHECK 

. Generator cooling air intake - CHECK 

. Ice bypass vane - CHECK 
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SECTION 4 AERO fp 


NORMAL PROCEDURES 


FUSELAGE (LEFT SIDE) 


$0.00. ISO) OU CRON 


Landing gear - CHECK 

Tire - CONDITION AND SLIPPAGE 

Brake linings wear indicators - CHECK FOR MINIMUM 
Chock - REMOVE 

Fuel vent - CLEAR 

Fuel vent system - DRAIN (before first flight of the day) 
Fuel tank sump - DRAIN 

Battery vent - CLEAR 

Ground power unit (GPU) receptacle door - LOCKED 


. Gear doors - CHECK 

. General condition - CHECK 

. Windows - CHECK 

. Static ports - CLEAR 

. Oxygen safety discharge indicator - CHECK GREEN 
. Entrance door - CHECK 


FURTHER CHECKS 
Before first flight of the day: 


1. 


2 
3. 
4 


$02.00 I O9-N 
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Condition levers - CUT OFF 

Battery switch - BAT 

L/R fuel firewall shutoff valves - TEST, THEN CHECK OPEN 
Crossfeed - TEST, THEN CHECK OFF 


WARNING 


Takeoff is not authorized if during the tests of fuel firewall valves and 
crossfeed valve the corresponding INTRAN lights remain illuminated. 


L/R fuel pump switches - MAIN 

L/R fuel filters - DRAIN 

L/R fuel pump switches - OFF 

External lights - CHECK (Prior to night flight) 
Battery switch - OFF 
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4.2.2 BEFORE ENGINE STARTING 


1. Entrance door - SECURE handles and check indicators 
WARNING 
Assurance that the door is locked is by correct alignment of all visual 
indicator marks. 
2. Emergency exit handle - PROPERLY POSITIONED; 
Handle lock pin - REMOVED (S.N. 1034 and up airplanes) 
3. Crew/passenger briefing - COMPLETE 
4. Belt - SECURE 
5. Seats - ADJUST 
6. Rudder pedals - ADJUST 
7. Switches - CHECK OFF 
CAUTION 
Failure to select AVIONICS master switch to the OFF or COM1 ONLY 
position during the engine start up or shutdown may result in 
equipment failure. 
8. Engine control lever friction - ADJUST 
9. Emergency gear selector - PROPERLY POSITIONED 
10. Battery switch - BAT 
11. Volt - CHECK 
NOTE 
If bus voltage is between 23.0 - 23.5 VDC, it is recommended to connect 
a ground power unit before attempting engine start. 
12. Battery temperature - CHECK 
CAUTION 
No battery engine starting must be attempted if battery temperature is 
over 120°F (BAT TEMP caution light ON). 
13. Fuel quantity - CHECK 
14. Parking brake - CHECK LOCKED 
15. Seat belts and no smoking signs - ON 
16. Avionics master switch - COM1 ONLY if engine start up clearance is required 
NOTE 
If engine start up clearance requires prolonged period of time, battery 
charge can be saved switching the MASTER switch from NORMAL to 
BUS DISC. 
Select NORMAL just before engine start. 
REISSUED: June 19, 1992 RAI Approval: 00/732/MAE Report 6591 
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NORMAL PROCEDURES 


4.2.8 ENGINE STARTING 


WARNING 


During ground operation with engine at low Ng, depending on ambient 


temperature and/or altitude, check ITT and advance condition lever to 
maintain ITT under 750°C. 


NORMAL START 


First engine start may be made using either the aircraft battery or the ground power unit 
(GPU). A GPU start is made with the battery switch set to BAT. 


CAUTION 


Whenever the gas generator fails to light up within 10 sec. after moving 
the condition lever, shut fuel off by retarding the condition lever and 
setting the starter switch to OFF. Allow a 30 sec. fuel draining period 
followed by a 15 sec. dry motoring run before attempting another start. 
If, for any reason, a starting attempt is discontinued, allow the engine to 
come to a complete stop and then accomplish a dry motoring run. 


Anti Coln light - GND 

Power lever - IDLE 

Condition lever - CUT OFF 

Firewall shut off valve - CHECK OPEN 

Fuel pump - TEST AND CHECK MAIN 

Fuel pressure light - CHECK OFF 

Bleed air switches - CHECK OFF 

Ignition switch - CHECK NORM 

Propeller - CLEAR 

10. Engine start switch - START 

11. Condition lever - (at 18% Ng) GROUND IDLE 
12. ITT - MONITOR (1000°C Max. 5 sec.) 

13. Oil pressure - CHECK INCREASING 

14. Ng RPM - CHECK INCREASING 

15. Engine start switch - CHECK OFF (at about 40% Ng) 


NOTE 


At first starting of the day a starting cycle time exceeding 30 seconds 
may be observed on some engines. In this event, an alternate ground 
starting procedure is suggested, rearranging the above steps from 10 to 
15 as follows: 


SO. OO Oo OU es Go ho 


— Engine start switch - START 

— Condition lever - (at 13% Ng) FLIGHT IDLE 
— ITT -MONITOR (1000°C Max. 5 sec.) 

— Oil pressure - CHECK INCREASING 

— Ng RPM - CHECK INCREASING 


— Engine start switch - CHECK OFF (at about 40% Ng) 
— Condition lever - (at 50% Ng) GROUND IDLE 
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With engine at ground idle setting check the following conditions: 


16. 
17. 
18. 
Lo; 
20. 


a. ITT - 750°C Max. 

b. Oil pressure - 60 psi Min. 

c. Oil temperature - 110°C Max. 

d. Ng RPM - 54% MIN 

e. Np RPM - 900 RPM MIN. 

Condition lever - ADVANCE TO FLIGHT IDLE 

GPU (unless needed for second engine start) - DISCONNECT 
Generator (if GPU is not used or disconnected) - ON 

Ammeter - CHECK 

Hydraulic pump switch - HYD (Pressure - CHECK; light OFF) 


ENGINE DRY RUN (MOTORING) 


D2 CaS 


Power lever - IDLE 

Condition lever - CUT OFF 

Ignition breaker (IGN SYS) - OUT 

Fuel pump - OFF 

Engine start switch - START 

Engine start switch (after 15 sec.) - OFF 


Second engine start may be made using either the GPU or the cross-start procedure. 


CROSS-START PROCEDURE (ONE ENGINE OPERATING) 
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CAUTION 


Whenever the gas generator fails to light up within 10 sec. after moving 
the condition lever, shut fuel off by retarding the condition lever and 
setting the starter switch to OFF. Allow a 30 sec. fuel draining period 
followed by a 15 sec. dry motoring run before attempting another start. 
If, for any reason, a starting attempt is discontinued, allow the engine to 
come to a complete stop and then accomplish a dry motoring run. 


Condition lever (operative engine) - FLIGHT IDLE 
Generator (operative engine) - CHECK ON 


Ammeter - CHECK below 160 Amp (below 140 Amp after a first engine prolonged 
starting) 


Firewall shutoff valves - CHECK OPEN 

Power lever (inoperative engine) - IDLE 
Condition lever (inoperative engine) - CUT OFF 
Fuel pumps - MAIN 

Fuel pressure light - CHECK OFF 

Bleed air - OFF 


. Ignition switch - CHECK NORM 

. Propeller - CLEAR 

. Engine start switch - START 

. Condition lever (inoperative engine) - (at 18% Ng) GROUND IDLE 
. ITT - MONITOR (1000°C Max. 5 sec) 

. Oil pressure - CHECK INCREASING 

. Ng RPM - CHECK INCREASING 

. Engine start switch - CHECK OFF (at about 40% Nq) 
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NOTE 


At first starting of the day a starting cycle time exceeding 30 seconds 
may be observed on some engines. In this event, an alternate ground 
starting procedure is suggested, rearranging the above steps from 12 to 
17 as follows: 


— Engine start switch - START 

— Condition lever - (at 13% Ng) FLIGHT IDLE 

— ITT - MONITOR (1000°C Max. 5 sec.) 

— Oil pressure - CHECK INCREASING 

— Ng RPM- CHECK INCREASING 

— Engine start switch - CHECK OFF (at about 40% Ng) 
— Condition lever - (at 50% Ng) GROUND IDLE 


With engine at ground idle setting check the following conditions: 
a. ITT - 750°C Max. 
b. Oil pressure - 60 psi Min. 
c. Oil temperature - 110°C Max. 
d. Ng RPM - 54% MIN 
e. Np RPM - 900 RPM MIN. 
18. Condition lever - BOTH GROUND IDLE 
19. Generator - ON 
20. Ammeter - CHECK 


CAUTION 
Avoid GROUND IDLE setting with electrical load above 200 A. 


GPU START PROCEDURE 


A GPU start is made with battery switch set to BAT: for more information on this procedure 
refer to Section 8 of this AFM/POH. 
Use first engine start procedure. After both engines have been started: 


1. GPU - DISCONNECT 
2. EXT. PWR annunciator - CHECK green light OFF 
3. Generators - ON 
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4.2.4 BEFORE TAXI 


ile 
2. 
3. 


on 


22. 
23. 
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Inverters - SELECT PRI and SEC 
Avionics switch - ON 
Environmental temperature - AUTO AND TEMP SELECT AS NECESSARY 


NOTE 


On airplanes equipped with Heating Unit coupled with a Freon 
Airconditioner as basic installation combined operation of both the 
Heating Unit and the Freon Airconditioner up to 20,000 ft. may be 
required. Refer to Supplement 9 at Section 9 of this POH for the Freon 
Airconditioner operations. 


Cockpit blower - AS REQUIRED 
Bleed air switches - SET to L and R positions 
Pressurization Auto/Man switch - AUTO and CHECK SELF TEST 


NOTE 


The FAULT indication light on the control panel should momentarily 
illuminate (3 seconds maximum) during self test. If FAULT indication 
light fails to extinguish or re-illuminate, set AUTO/MAN switch to MAN 
and then back to AUTO to repeat self test. 


CAUTION 
No flight should be initiated in the automatic mode if the FAULT light 
fails to extinguish. 


Auto Sched/Cab sel switch - AUTO SCHED 
Landing altitude - SET 
Barometric correction - SET 


. Rate selection - SET (PIP mark) 

. Engine oil coolers - AS REQUIRED 
. Gyros - CHECK 

. Radios - SET and CHECK 

. Air Data Computer - TEST (if installed) 
. Overspeed warning - TEST 

. Hydraulic system - TEST 

. Steering system - TEST 

. Steering - TAXI 

. Pitot/stall/static heat - CHECK 

. Stall warning - TEST 

. Flap system - TEST 


WARNING 


No takeoff authorized with non symmetrical flap configuration or 
annunciated failure. 


Flaps - MID 
Trim systems - TEST and set for take-off 
CAUTION 


Failure to set the correct trim for take-off may result in high rotation 
forces, delayed rotation and a substantial increase in take-off distance. 
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P-180 AVANTI 


f SECTION 4 


NORMAL PROCEDURES 


Ice detector - TEST 

WSHLD heat - CHECK 

Engine ice vane/oil cooler intake - CHECK 
Engine inlet de-ice boots - CHECK 


WARNING 
Do not operate engine inlet de-ice boots below —40°C. 
No takeoff authorized with frost, snow or ice adhering to propellers, 
windshields, powerplant installation and pitot/static ports, or with snow 


or ice adhering to the wings, vertical and horizontal stabilizer or control 
surfaces. 


NOTE 


Perform Main and Fwd wing anti ice tests if ice conditions are known or 
expected. 


. Anti ice Main wing - TEST 

. Anti ice Fwd wing - TEST 

. EFIS - TEST af installed) 

. Autopilot - TEST af installed) 

. Radio altimeter - TEST (f installed) 


33. Annunciator panel - TEST and CHECK CAB DOOR warning light flashing 
34. BAG DOOR AND CAB DOOR warning lights - CHECK OFF 
35. Parking brake - RELEASE 
4.2.5 TAXIING 
1. Brakes - CHECK (avoid excessive use) 
2. Steering system - OFF on a level runway 
3. Airplane - CHECK no tendency to yaw left or right 
4. Steering system - TAXI 
5. Prop reverse - CHECK 
6. Prop feathering - CHECK 
7. Flght instruments - CHECK 
4.2.6 ENGINE RUN UP 
1. Parking brake - SET LOCKED 
2. Condition levers - MAX RPM 
3. Power levers - Advance to 2000 RPM 
4. Propeller overspeed - TEST 
5. Propeller governing - CHECK to minimum RPM 
6. Autofeather system - TEST 
WARNING 
No takeoff authorized with autofeather inoperative. 
7. Autofeather switch - ARM 
8. Parking brake - RELEASE 
REISSUED: June 19, 1992 ENAC Approval: 171059/SPA Report 6591 
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4.2.7 BEFORE TAKEOFF 


Fe 80 (OO O> Oe nN 


11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19; 
20. 
21. 
22. 
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Circuit breakers - CHECK IN 

Anti coln lights - AIR 

Windshield heat - AS REQUIRED 
Pitot/Stall/Static heat - ON 

Seat belts and no smoking signs - ON 
Flight instruments - SET and CHECK 
Engine gauges - CHECK 

Warning and caution lights - CHECK OFF 
Transponder - SET 


. Bleed air switches - CHECK to L and R positions 


NOTE 


When operating from high altitude airports with high OAT, it may be 
necessary to switch off both bleed air to reduce engine ITT. 


Fuel pumps - CHECK MAIN 

Condition levers - CHECK MAX RPM 
Flaps - CHECK MID 

Longitudinal trim - CHECK TAKEOFF SET 
Aileron trim - CHECK NEUTRAL 
Rudder trim - CHECK NEUTRAL 
Flight controls - CHECK FREE 
Steering - TAKEOFF 

Oil cool - OFF 

Taxi/landing lights - AS REQUIRED 
Navigation lights - AS REQUIRED 

Ice protection systems - AS REQUIRED 
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NORMAL PROCEDURES 


4.2.8 TAKEOFF 


4.2.9 


4.2.10 


1. 


Power levers - ADVANCE to MAXIMUM TAKE-OFF power 


WARNING 


Before applying full power, be sure that the condition levers are set to 
MAX RPM: takeoff distance given in Sec. 5 may not be assured. 


Autofeather - CHECK ARMED (green AUTOFEATHER lights ON) 


WARNING 


If ambient temperature is below —25°C, it is necessary to operate the 
main wing anti-ice and the engine ice vane systems before applying full 
power to ensure that the autofeather is armed. 

When takeoff is completed and autofeather disengaged, the ice 
protection can be switched OFF. 


Engine gauges - WITHIN LIMITS 

Steering (not over 60 KIAS) - OFF 

Rotation - REFER to Section 5 of this Manual Fig. 5-19 
Airspeed - Accelerate to 120 KIAS until above 50 ft. 
Taxi/landing lights (below 160 KIAS) - OFF 

Gear (below 180 KIAS) - UP 

Autofeather (above 150 KIAS) - OFF 


0. Flaps (below 170 KIAS) - UP 


CLIMB 


Climb power - SET 

Airspeed - REFER to Section 5 of this Manual 
Seat belts and no smoking signs - AS REQUIRED 
Pressurization - CHECK 

Windshield heat - LO or HI as necessary 


CRUISE 


Se NS 


Cruise power - SET 

Airspeed - REFER to Section 5 of this Manual 
Engine instruments - CHECK 

Pressurization - CHECK 

Environmental control system - CHECK 
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4.2.11 DESCENT 


1. 
2. 
3. 


Windshield heat - AS REQUIRED 
Pressurization - CHECK 
Environmental control system - CHECK 


4.2.12 BEFORE LANDING 


PLS Cte oN 


8. 
oe 


Seat belts and no smoking signs - ON 

Condition levers - MAX RPM 

Gear (below 180 KIAS) - DN; CHECK 3 GREEN 
Flaps (below 170 KIAS) - MID 

Autofeather (below 150 KIAS) - ARM, CHECK LIGHT 
Landing lights (below 160 KIAS) - AS REQUIRED 
Flaps on final (below 150 KIAS) - DN 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID and the approach speed, as compared with 
the flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 


Autopilot/Steering - OFF 
Cabin pressure barometric condition - CHECK 


4.2.13 LANDING 
Prior to reaching 50 ft. above landing surface: 


1. 
2. 


3. 
4. 
5. 


Landing gear - CHECK DN (8 green lights) 
Flaps - CHECK DN 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID and the approach speed, as compared with 
the flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 


Steering engagement during landing is prohibited. 
Approach speed - REFER to Section 5 of this Manual Fig. 5-72 


Power - AS REQUIRED 
Condition levers - CHECK MAX RPM 


After touchdown: 


6. 
i 


8. 


Brakes - AS REQUIRED 


PIAGGIO 
AERO 


Reverse - AS REQUIRED; engage reverse below 1900 prop RPM or 5% drop from the 


set value 


NOTE 


When landing at aft C.G. initiate flaps retraction before actuating 
reverse power. 


Reverse - AVOID USE below 40 KIAS, approximately. 


At landing completed: 


a, 
10. 
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Condition levers - GROUND IDLE 
Steering - ENGAGE TAKE OFF (if necessary) 
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4.2.14 BALKED LANDING 


1. 


2. 
3. 
4 


Power levers - MAX POWER 
Engine gauges - WITHIN LIMITS 
Airspeed - 115 KIAS 

Flaps (below 150 KIAS) - MID 


CAUTION 
When operating in icing conditions, the balked landing procedure must 
be performed with flaps MID and the airspeed must be 130 KIAS. 


Gear (after climb established) - UP 
Flaps (below 170 KIAS) - UP 
Airspeed - 160 KIAS 


4.2.15 AFTER LANDING 


EO: OO OO: Coho 


Power levers - IDLE 

Steering - TAXI (if necessary) 

Flaps - UP 

Radar - OFF 

Transponder - OFF 

Anticollision lights - GROUND 

Taxi/landing lights - AS REQUIRED 

Ice protection equipment heat - OFF (if applicable) 
Autofeather - OFF 


. Cabin altitude / Ap - CHECK Landing Field / Zero 


NOTE 


In the event of landing with severe brake use an adequate brakes 
cooling time is required before a successive takeoff. 
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4.2.16 SHUTDOWN 


1. 


Do OUTS OO 


10. 
11. 


12. 


Parking brake - SET 


NOTE 
If brakes are very hot, do not set parking brake. 


Avionics switch - OFF 


CAUTION 
Failure to select AVIONICS master switch to the OFF position during 
the engine shutdown may result in equipment failure. 


Inverters - OFF 

Bleed air - OFF 

Power lever - CHECK IDLE 

Condition lever - CHECK GROUND IDLE 


NOTE 


Allow the engine to stabilize for a minimum of one minute at minimum 
obtainable ITT. 


Hydraulic pump - OFF 


WARNING 


If there is any evidence of fire within the engine after shutdown, proceed 
immediately as described under "ENGINE DRY RUN" Procedure. 


Condition lever - CUT OFF 
Fuel pump switches - OFF 
All electrical switches - OFF 
Battery switch - OFF 
NOTE 
During the shutdown ensure that the compressor decelerates freely. 


CAUTION 


The passenger door may be opened 10 seconds after the passenger upper 
door handle has been rotated to OPEN position. 


Passenger door - OPEN 


4.2.17 AFTER SHUTDOWN 


1. 


G2 OU OO. BS 
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Engine oil level - CHECK (after the last flight of the day) 


NOTE 


Perform the engine oil level check within 10 minutes after engine 
shutdown. 


Propellers blades - CLEAN and CHECK (after the last flight of the day) 
Control locks - INSTALL 

Emergency exit handle lock pin - INSTALL (S.N. 1034 and up airplanes) 
Wheels chocks - PLACE 

Covers - INSTALL 
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Propeller restrainers - ATTACH 
Tie-down ropes - AS REQUIRED 


NOTE 


If the airplane is supposed to be parked for more than 2 days unplug the 
battery clamp from the battery in the baggage compartment. 


4.2.18 OPERATION IN ICING CONDITIONS 


1. 
2. 


STIR 


ENG ICE VANE/OIL COOLER INTK switches - SET to L and R positions 
BOOTS DE ICE switch - AUTO 


NOTE 


The surface ice protection systems must be activated approximately 30 
seconds after the actuation of engine ice protection systems to avoid a 
quick increase of engine ITT. 


Land R MAIN WING switches - AUTO 

FWD WING switches - SET to L and R position 

WSHLD HEAT PRI and SEC switches - CHECK LO 

Np RPM - MAINTAIN 2000 RPM. 

Ice protection systems advisory lights - CHECK occasionally 
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INTENTIONALLY LEFT BLANK 
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4.8 AMPLIFIED NORMAL PROCEDURES (GENERAL) 


The following paragraphs are provided to supply detailed information and explanation of the 
normal procedures necessary for the operation of the aircraft. 


4.3.1 PREFLIGHT CHECK 


The airplane should be given a thorough preflight and walk-around check. To expedite certain 
checks, a person in the cockpit may operate certain controls and switches, which are observed 
by a ground observer. The preflight should include a determination of airplane’s operational 
status, a check that necessary papers are on board and in order, and a computation of weight 
and center of gravity limits, take-off and landing distances and inflight performance. 

Baggage should be weighed, stowed and tied down. 


NOTE 


Ensure the battery clamp has been reconnected to the battery, if 
previously disconnected for prolonged airplane ground parking (more 
than two days). 


COCKPIT 


Check that necessary papers are on board and in order. 

After entering the cockpit, remove the control locks, if installed, and check flight controls for 
proper movement. Set the parking brake, pressing on the pedals while pulling out and rotating 
in vertical position the PARKING BRAKE handle. 


Check that all electrical switches are OFF; circuit breakers should be IN. Ensure that the gear 
selector handle is in the DN position. 

Turn the battery switch to BAT and check the MFDI self test routine. Select BUS VOLTS on the 
MFDI and check the bus voltage. 


CAUTION 


If bus voltage is less than 21.5 VDC, the battery must be serviced or 
replaced before flight. 

If bus voltage is between 21.5 and 23.0 VDC, allow 15 minutes of ground 
power unit battery recharging. 


With the door open check that the CAB DOOR warning light is illuminated. 

The preflight tests of certain system essential to safe operation of the airplane should be 
performed selecting the proper function on the SYS TEST panel and momentarily pressing the 
button located in the center of the rotary selector switch. 


The battery temperature test is performed selecting the position BAT TEMP on both the MFDI 
and the SYS TEST panel and pressing the pushbutton located in the center of the selector knob. 
This activates a simulation of overtemperature: initially the instrument reading is 190°F and 
both BAT TEMP and BAT OVHT lights on the annunciator panel shall illuminate. 

When the reading reaches 150°F the red BAT OVHT light will extinguish and when the reading 
is 120°F the amber BAT TEMP light will extinguish. 


Set the rotary switch of the SYS TEST panel to ANN LTS, press and hold the central button: 
this activates the annunciator panel and the MASTER WARNING/MASTER CAUTION lamps 
test and the cabin door annunciator circuitry. 
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On the annunciator panel all the lights should illuminate steady while L and R FIRE and CAB 
DOOR should flash; on the instrument panel the red MASTER WARNING should flash and the 
amber MASTER CAUTION should light up steady. 

Releasing the button on the rotary switch all the annunciator panel lights will return in the 
original condition, while MASTER WARNING/MASTER CAUTION will be reset pressing on 
the light itself. Set the rotary switch of the SYS TEST panel to the FIRE DET position and press 
the test button: the two red lights on the annunciator panel, labelled L FIRE/R FIRE should 
start to blink, together with the L and R ENG FIRE EXT lighted pushbuttons, if the optional 
fire extinguisher system is installed. 


Perform the fuel quantity system test selecting on the SYS TEST panel the FUEL QTY position 
and pressing the central button: the fuel indicator pointer will reach the full scale then zero 
while all the digits will be illuminated. 

On the annunciator panel L and R LOW FUEL amber light should be illuminated up to the end 
of the test. 

Check the fuel quantity. 


The three green landing gear lights should be illuminated. 

The three red lights GEAR UNSAFE can be checked setting the switch, on SYS TEST panel, to 
LDG GR position and pressing the test button: this will light up the UNSAFE lamps and 
activate the gear warning horn. 


NOTE 


Setting the AVIONICS master switch to the COM1 ONLY or ON 
position is required for the actuation of the warning horn. 


Digital readings of the engine instruments are tested selecting, on the system test panel, the 
position ENG. INSTR. and pressing the test button, which causes the illumination of all the 
digit segments and on the combined oil pressure/oil temperature instrument the red and amber 
limitation lights. 


Verify fuel CROSSFEED valve knob OFF. 
Set the trim surfaces to neutral. 
Turn the battery switch OFF after these checks. 


Check the oxygen pressure gauge on the left side of the cockpit to ascertain that there is 
sufficient oxygen for the intended flight. (Full service is 1850 PSI at 70° F. Refer to oxygen 
system service paragraph in Section 8 for other temperatures). 


The pilot/passenger oxygen system control should be in the AUTO-NORMAL position. Check for 
oxygen flow to the pilot and copilot oxygen masks by placing masks on face and breathing. 
Assure, by the flow indicators, that all oxygen flow has ceased. 

Be sure that there is a functional oxygen mask for each occupant and that all masks are 
properly stowed. 

Verify if the windshield and lateral windows are clean. 


A complete walk-around check should be continuely performed during each preflight. A set 
pattern should be established as in Fig. 4-1, starting at the cabin door and proceeding forward, 
completely around the airplane, and terminating upon return to the cabin door. 
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FORWARD WING AND NOSE SECTION 


Check the condition and cleanliness of the windshield, then proceed along the trailing edge of 
the left forward wing trailing edge. 


Visual check the wing, flap and hinges for damage. 


Surface should be free of ice, snow, frost, debris or other extraneous substances: particular 
attention must be paid on the cleanliness of the top and bottom wing surface in order to achieve 
an extended laminar flow. 


Static wicks should be firmly attached and in good condition. 


The nose landing gear should be examined. 

The condition of the components of the strut, the gear doors, the gear micro switches etc. should 
appear sound, and fittings, attachments, hoses, lines, screws, hinges etc., should be secure. 
There should be no sign of hydraulic fluid leakage in the area of strut or in the wheel well. 
Examine the tires for cuts, bruises, cracks and excessive wear. 

Check if steering connecting pin is properly installed. 

Check the antennas for condition. 

If the wheel chocks have been employed, they should be removed before taxing. 


If the pitot tubes covers have been installed, they must be removed and the pitot head openings 
checked and ensured they are clear of any obstruction. 

If the pitots and static ports heat operation is to be checked, the battery switch must be turned 
to BAT and the corresponding switches, on the ANTI ICE panel to ON: use caution since pitots 
and static ports can become very hot. 


Check the radome for damage. 


The landing light door should be closed and OAT sensor checked for condition. 


FUSELAGE (RIGHT SIDE) 


Check the general condition of the right side of the fuselage. 
The emergency exit window should be secure and flush with the fuselage skin. All side windows 
should be clean and without defects. 


Check the conditions of DME and transponder antennas. 


The openings in the static port should be clean and unobstructed. 
The stall warning transducer should be checked for security and freedom of movement. 


The landing gear should be examined with care. Refer to placard for correct servicing 
instruction and tire pressure. 

The condition of the components of the strut, the gear doors, the brakes, the gear micro- 
switches etc., should appear sound, and fittings, attachments, hoses, lines, screws, hinges etc. 
should be secure. There should be no sign of hydraulic fluid leakage in the wheel well, nor in the 
area of strut and brake. 

Check the brake lining wear indicator: they must protrude from their housing. 

The tire should be examined for cuts, bruises, cracks and excessive wear. 


Remove wheel chock, if employed. 
Check gear doors and actuating mechanism for excessive play. 
Check the integrity of the ventral strobe light and antennas. 
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Fuel vent, located on the bottom-side of the fuselage should be clear of obstruction. 

Before the first flight of the day, drain the fuel vent system operating the drain valve through 
the hole located on the side of the fuselage close to the gear doors: the outlet is located inside the 
wheel well. 

Battery vent outlet should be clear. 

Drain the fuel tank sump, operating the relative valve located in the wheel well: it is 
recommended, as a general rule, that at each fuel drain, fuel be collected and examined in a 
clear container so that it can be visually checked for water and sediment: use the draining tool 
P/N 80-909172-801 or equivalent. 


Open the ground test/refuelling panel door and perform the hydraulic and engine oil system 
test. 


NOTE 


If any annunciator light is already lit before the test or remains 
illuminated after the test, refer to Section 8 of this Manual for servicing. 


Turn and hold the momentary GROUND TEST switch to the LAMP position checking the 

following: 

— all the four red and the two amber annunciator lights will come on: failed lights should be 
replaced and re-tested before flight; 

— on the airplanes equipped with the upgraded ground test/refuel panel, P/N 727-0439/02 
(embodied with Mod. No. 80-0467 or SB No. 80-0194), the L and R ENG OIL annunciator 
lights should flash with a rate of 3 Hz (40% on and 60% off) showing the proper operation of 
the panel chip detection monitoring circuitry: a simulated chip detection condition is 
generated allowing the warning system test. 


Turn and hold the momentary GROUND TEST switch to the SYST position checking the 


following: L and R ENG OIL, HYD FILTER and, after a few seconds, HYD LEVEL red lights 
should illuminate and then extinguish releasing the switch. 


CAUTION 

On the airplanes equipped with the upgraded ground test/refuel panel, 
P/N 727-0439/02 (installed with Mod. No. 80-0467 or SB No. 80-0194), a 
real chip detection condition occurs, in the related engine oil, if the L 
ENG OIL or R ENG OIL annunciator light is flashing (8 Hz rate, 40% on 
and 60% off) while the GROUND TEST switch is held in the SYST 
position. Have an immediate maintenance check as per the applicable 
Engine Manual. 


NOTE 


The "Low Engine Oil Level Condition" is automatically displayed by the 
steady illumination of the related L or R ENG OIL light, a "Chip 
Detection Condition", if any, is displayed by the flashing of the related L 
or R ENG OIL light only after moving and holding the GROUND TEST 
switch to the SYST position. 


After the test, close the panel door. 


Pilot must check that the single point refuelling port cap is installed and properly secured, then 
close the single point refuelling access door. 


RIGHT WING 


Check the general condition of the right wing and make the same checks and procedures as 
performed on the forward wing. 
At the nacelle, check the condition of the surface. 


Report 6591 EASA Approval No. 2005-61 REISSUED: June 19, 1992 
Page 4-26 Date: January 3, 2005 REVISION: B28 December 16, 2004 


PIAGGIO ~Y P-180 AVANTI 

AERO fp SECTION 4 

NORMAL PROCEDURES 

If the protective caps were installed in the air inlet and in the exausts openings, they should be 
removed. Inlet and exhaust openings should be checked for obstruction. 


Check the condition of inlet pneumatic deicer boots: it should be free from defects and flat 
against the inlet cowling. Oil cooler, generator and precooler air inlet should be free of 
obstructions. 


Check the ice bypass vane for correct alignment and clear of obstruction. 

Oil vent, engine fuel pump drain and starter generator pad drain should be clear of obstruction. 
Stall strip on the leading edge and position lights at the tip of the wing should be intact. 

Check the aileron gap seal for integrity. 


The right aileron includes a trim tab which must be checked for neutral position, proper 
movement, excessive free play and security. Tab neutral position corresponds, when the aileron 
is aligned with the wing, to a downward setting of approximately 3/8" (10 mm.). 

Static wicks should be firmly attached and in good condition. 

ee outboard and inboard flaps for correct alignment and free play: check also the flap track 
airings. 


Check the pressure of the fire extinguisher bottle: nominal value at 21°C (70°F) ambient 
temperature is 360 + 25 psig: for other temperature see Figure 7-32 in Sect. 7 of this POH. 


Check the rear cowling of the nacelle for integrity and the air conditioning precooler intake for 
obstruction. 


Propeller bearing vent should be checked for obstruction and combustion chamber drain for 
leakage. 

Exhaust-stubs should be secure. 

The propeller blades and spinner should be free of cracks, nicks, dents and other defect and 
should spin freely. 


There should be no indication of leakage of fluid in the area of hub or on the engine nacelle. 


REAR FUSELAGE (RIGHT SIDE) 


Check the general condition of the fuselage surface. 

Verify if the air conditioning air intake and outlet are free from obstructions. 
Check on top of the fuselage if the gravity fuel filler cap is properly closed. 
Verify the condition of tail cone and ventral fin. 


EMPENNAGE 


All surfaces of the empennage should be examined for damage, cleanliness and operational 
interference. 

Check rudder and rudder trim tab for proper movement and excessive free play. Tab neutral 
position corresponds, when the rudder is aligned with the fin, to a deflection to the right of 
approximately 3/8" (10 mm.). 

Stabilizer position, when longitudinal trim indicator is 0° (neutral), is approximately horizontal 
and the reference line, marked on stabilizer is aligned with 0° reference mark on vertical fin. 
Verify the condition of recognition and strobe light, antennas and static wicks. 
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REAR FUSELAGE (LEFT SIDE) 


Check the general condition of the fuselage surface. 

Verify the condition of tail cone and ventral fin. 

Check IN the circuit breakers of the main junction box located inside the baggage compartment. 
Ascertain the baggage is properly secured with the prescribed restrain net. 

Lock the baggage door. 

Verify if the ground power unit (GPU) receptacle is locked. 


LEFT WING 


Repeat the same checks and procedures as already performed on right wing in the reverse 
order. 
Check the ice inspection light on the nacelle for integrity. 


FUSELAGE (LEFT SIDE) 


Repeat the same checks and procedures followed during the inspection of the right side of the 
forward fuselage. 


Check that the battery vent is clear of obstuction. 
Check that the entrance door attachments are secure and hinges operational. 


Check the oxygen overpressure safety discharge disk indicator. This green disk, when missing 
or ruptured, indicates bottle pressure has exceeded about 2800 psi and is empty. This 
overpressure system will actuate only under the most adverse circumstances: therefore 
determine the cause of the overpressure, and replenish oxygen before flight. 


FURTHER CHECKS 


Before the first flight of the day it is required that the fuel filters are drained, while the fuel 
firewall shutoff valves and the crossfeed valve are checked for proper operation. 


Ensure that the condition levers are set to CUT OFF. 
Set the battery switch to the BAT position. 


The fuel firewall shutoff valves are tested moving the corresponding switch (L or R FW VALVE) 
from CLOSE to OPEN position. 

The transit amber lights (L and R F/W V INTRAN) shall illuminate momentarily, while the 
position amber lights (L and R F/W V CLSD) shall turn off. After the test has been performed 
check the fuel firewall shutoff valves are set to OPEN position. 
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The crossfeed system is tested turning the crossfeed knob either left or right. 

The transit amber light (KFEED INTRAN) should momentarily illuminate and the position 
amber light (FUEL XFEED) should be on. 

Set the knob to OFF position: again the transit light (XFEED INTRAN) should illuminate 
momentarily, while the position light (FUEL XFEED) should be off. 


WARNING 


Take off is not authorized if during the tests of fuel firewall valves and 
crossfeed valve the corresponding INTRAN lights remain illuminated. 


The fuel filters are located at the bottom of each nacelle, close to the ice vane by-pass opening. 
Draining operation requires that the battery and both fuel pumps are switched on: for this 
reason the draining is accomplished at this step of the preflight check, in order to save the 
battery power and to leave the airplane unguarded, with electrical power ON, for a minimum 
time. 


Before finishing the ground check, and if a night flight is anticipated, ensure that all exterior 
lights are operational: for this check the battery switch should be positioned to BAT and the 
various systems tested one at a time. 


After completed the above checks switch OFF the battery. 


Check the ground in the area of the airplane for evidence of fuel, oil, or operating fluid leakage. 


4.3.2 BEFORE ENGINE STARTING 


After the preflight interior and exterior checks have been completed and the airplane is 
determined ready for flight, the entrance door should be secured and all occupants seated. 
When all occupants are boarded, the pilot should check that the cabin door is properly closed 
and latched. The lower door support cables should be held in position, if necessary, so that they 
will not interfere with the closing of the door. 

Insert the locking pin in the lower door handle and ensure the correct alignement of the two 
overcentre indicators, observing through the inspection windows. Close the upper passenger 
door rotating the handle anticlockwise then clockwise to the STOW position and secure the 
handle whith the spring loaded guard. Ensure the correct alignement of the two overcentre 
indicators and of the pin position indicator, observing through the inspection windows. 


WARNING 


Assurance that the door is locked is by correct alignement of all visual 
indicator marks. 


Ensure that the emergency exit handle is in the correct position. In addition on S.N. 1034 and 
up airplanes ensure that the red flagged emergency exit handle lock pin is removed. 
Passengers should be briefed on the use of seat belts, the emergency exit, supplementary 
oxygen, ventilation control, seat adjustment, comfort facilities, etc. 


Secure belts, adjust seats and rudder pedals. 
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All the switches should be OFF. 


CAUTION 


Failure to select AVIONICS master switch to the OFF or COM1 ONLY 
position during the engine start up or shutdown may result in 
equipment failure. 


Adjust the engine control lever friction. 
Emergency gear selector should be checked if properly positioned. 


Switch the battery to BAT and check the voltage, which should not be less than 23.5 VDC. 
To accomplish this check it is necessary to set the rotary switch of the multifunction display 
indicator (MFDI) to BUS VOLTS position. 


NOTE 


If bus voltage is between 23.0 and 23.5 VDC, it is recommended to 
connect a ground power unit before attempting engine start. 


Select on the MFDI the position BAT TEMP and check the battery temperature. 


CAUTION 


No battery engine starting must be attempted if battery temperature is 
over 120°F (BAT TEMP caution light ON). 


Check the fuel quantity. 


Before starting the engines check the parking brake is locked and turn the seat belts and no 
smoking signs ON. 


If engine start up clearance is required set the avionics master switch to the COM1 ONLY 
position. 
NOTE 


If engine start up clearance requires prolonged period of time, battery 
charge can be saved switching the MASTER switch from NORMAL to 
BUS DISC. 

Select NORMAL just before engine start. 
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4.3.3 ENGINE STARTING 
NORMAL START 


WARNING 


During ground operation with engine at low Ng, depending on ambient 


temperature and/or altitude, check ITT and advance condition lever to 
maintain ITT under 750°C. 


First engine start may be made using either the aircraft battery or the ground power unit 
(GPU). GPU start is made with the battery switch set to BAT. 


CAUTION 


Whenever the gas generator fails to light up within 10 sec. after moving 
the condition lever, shut fuel off by retarding the condition lever and 
setting the starter switch to OFF. Allow a 30 sec. fuel draining period 
followed by a 15 sec. dry motoring run before attempting another start. 
If, for any reason, a starting attempt is discontinued, allow the engine to 
come to a complete stop and then accomplish a dry motoring run. 


Set the anticollision light to GND. 


Power lever should be set to IDLE and condition lever to CUT OFF. 
The fuel firewall shutoff valves should be OPEN. 


Fuel pumps should be checked for proper operation. Set left pump switch to STBY position: 
amber L FUEL PRESS light should be off and amber L FUEL PUMP light should be on: set the 
switch to MAIN position, both lights should be off. 

Repeat the same procedure for the right pump. 


Turn the fuel pump switch to MAIN and check off the fuel pressure amber light. Bleed air 
switches should be OFF. Ignition switch should be in NORM position. Verify if the propeller is 
clear and set the engine start switch to START. 

When engine speed reaches 13% Ng advance the condition lever to GROUND IDLE. Engine 
temperature ITT must not exceed a maximum of 1000°C for more than 5 seconds. Observe Ng 
and oil pressure rise; at about 40% Ng, the engine start switch will automatically disengage. 


NOTE 


At first starting of the day a starting cycle time exceeding 30 seconds 
may be observed on some engines. In this event, an alternate ground 
starting procedure is suggested, rearranging the above steps as follows: 
Set the start switch to START; when engine speed reaches 13% Ng 
advance the condition lever to FLIGHT IDLE. 

Engine temperature ITT must not exceed a maximum of 1000°C for 
more than 5 seconds; observe Ng and oil pressure rise; at about 40% Nc, 
the engine start switch will automatically disengage. Retard the 
condition lever to GROUND IDLE. 


With the engine at ground idle setting, the following indications should be read on the engine 
instruments: 

engine temperature (ITT) 750°C maximum, oil pressure minimum 60 psi, oil temperature 
110°C maximum, engine speed 54% Ng minimum, propeller speed 900 RPM minimum. 
Advance the condition lever to FLIGHT IDLE. 

Disconnect the GPU unless needed for second engine start. 

If GPU has not been used or is disconnected turn ON the generator: the corresponding amber 
light on the annunciator panel will extinguish. Check for a positive ammeter reading and a 
voltmeter reading of 27.5 to 28 volts: these checks are accomplished setting the rotary switch of 
the multifunction display indicator (MFDJ) to the corresponding position respectively L/R GEN 
and BUSS VOLTS. 

Turn the hydraulic pump switch to HYD and observe a reading of about 1000 PSI; check off the 
amber HYD PRESS light on the annunciator panel. 
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ENGINE DRY RUN (MOTORING) 


To perform an engine dry run, set the power lever to IDLE and condition lever to CUT OFF; pull 
out the ignition breaker (IGN SYS). Fuel pump switch should be set to OFF. Turn the start 
switch to START and after 15 seconds to OFF. Observe the starter operating limits set forth in 
Paragraph 2.4 of this Manual. 


CROSS START PROCEDURE (ONE ENGINE OPERATING) 
Second engine start may be made using either the GPU or the cross start procedure. 


CAUTION 


Whenever the gas generator fails to light up within 10 sec. after moving 
the condition lever, shut fuel off by retarding the condition lever and 
setting the starter switch to OFF. Allow a 30 sec. fuel draining period 
followed by a 15 sec. dry motoring run before attempting another start. 
If, for any reason, a starting attempt is discontinued, allow the engine to 
come to a complete stop and then accomplish a dry motoring run. 


The condition lever of the operating engine should be set at FLIGHT IDLE. 

Check ON the generator of the operating engine. 

Before starting the second engine, allow one or two minutes for battery recharging: observe on the 
ammeter (MFDI) a reading of less than 160 Amp. 

In the event of a first engine prolonged (more than 40 seconds) starting a longer battery recharging 
time should be allowed waiting for an ammeter reading of less than 140 Amp. before the second 
engine start. 

The fuel firewall valves should be OPEN. 

The power lever of the inoperative engine should be at IDLE and the condition lever at CUT OFF. 
Set the fuel pump switch of the inoperative engine to MAIN and check OFF the fuel pressure light. 
The bleed air switch should be OFF. 

Ignition switch should be in NORM position. Verify if the propeller is clear. Turn the engine start 
switch to START and when the engine speed reaches 13% Ng advance condition lever to GROUND 
IDLE. 

Engine temperature ITT must not exceed a maximum of 1000°C for more than 5 seconds. Observe 
Ng and oil pressure rise; at about 40% Ng start switch will automatically disengage. 


NOTE 


At first starting of the day a starting cycle time exceeding 30 seconds may 
be observed on some engines. In this event, an alternate ground starting 
procedure is suggested, rearranging the above steps as follows: 

Set the start switch to START; when engine speed reaches 13% Nog 


advance the condition lever to FLIGHT IDLE. 
Engine temperature ITT must not exceed a maximum of 1000°C for more 
than 5 seconds; observe Ng and oil pressure rise; at about 40% Ng, the 


engine start switch will automatically disengage. 
Retard the condition lever to GROUND IDLE. 


With the engine at ground idle setting, the indications on the engine instruments should be as 
in the normal start. 
Set both engine condition levers to GROUND IDLE. 


CAUTION 
Avoid GROUND IDLE setting with electrical load above 200 A. 


GPU START PROCEDURE 


A GPU start is made with the battery switch set to BAT. Refer to Section 8 of this handbook for 
more information. 

Use first engine start procedure. 

After both engines have been started disconnect the GPU (green light EXT POWER will 
extinguish) and switch both generators ON. 
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4.3.4 BEFORE TAXI 


Before taxing be sure that wheel chocks have been removed and the GPU disconnected. 

Check that battery switch is to BAT and generators are ON. 

Select both inverters (PRI and SEC) and turn the avionics switch ON. 

Set the environmental mode selector switch(es) to AUTO and select temperature as necessary. 


NOTE 


On airplanes equipped with Heating Unit coupled with a Freon 
Airconditioner as basic installation combined operation of both the 
Heating Unit and the Freon Airconditioner up to 20,000 ft. may be 
required. Refer to Supplement 9 at Section 9 of this POH for the Freon 
Airconditioner operations. 


The cockpit blower can be selected as as required. 
Both bleed air switches should be ON (L and R position respectively). 
On the cabin pressurization control panel, set the mode switch to AUTO and check the self test. 


NOTE 


The FAULT indication light on the control panel should momentarily 
illuminate (83 seconds maximum) during self test. If FAULT indication 
light fails to extinguish or re-illuminate, set AUTO/MAN switch to MAN 
and then back to AUTO to repeat self test. 


CAUTION 


No flight should be initiated in the automatic mode if the fault light fails 
to extinguish. 


AUTO SCHED/CAB SEL switch should be turned to AUTO SCHED and landing altitude, 
barometric correction and rate selection should be set turning the three knobs labeled, respectively 
A, Band R. 

Set ON the OIL COOL switch when the oil temperature reaches approximately 80°C. 

Check gyros system for proper operation by observing unflagged condition on primary and 
secondary attitude indicators and on pilot’s RMI and EHSI. 

Check and set communication radios and radio navigation equipment. 

If the Air Data Computer is installed perform the system test as explained in the Supplement 2 at 
Section 9 of this POH. 

Select on the SYS TEST panel the OVSP WRN position and press the test button: the aural 
OVERSPEED WARNING tone is activated. 


Select on the SYS TEST panel the HYD position to perform the hydraulic system test: pushing the 
button the amber HYD PRESS light will illuminate and the pressure gauge reading increases at 
abuot 1300 PSI. Releasing the button the light will extinguish and the pressure indication will 
return at the initial value. 


To test the steering system press the momentarily two steps control wheel button (black) to the first 
step: the system is not engaged. 

Press the button to the second step: the STEER TO white light, located on the LANDING GEAR 
panel will illuminate. 

Pressing again to the first step the STEER TAXI amber light will start to blink, while pressing to 
the second step the take off position will be engaged and the white STEER TO light will illuminate. 
Pressing the control wheel Master Switch red button the steering will be disengaged and the 
steering lights (STEER TO or STEER TAXI, depending on the mode selected) will extinguish. 

Set the knob of the SYS TEST panel to STEER position and push the central button: the STEER 
FAIL red light on the annunciator panel will illuminate when the steering is engaged in either 
takeoff or taxi condition and remains illuminated until the control wheel Master Switch is pressed. 


After completed this procedure the steering can be set for taxiing: position to TAXI the steering 
switch. 


REISSUED: June 19, 1992 ENAC Approval: 171059/SPA Report 6591 
REVISION: B20 July 25, 2001 Date: July 25, 2001 Page 4-33 


P-180 AVANTI PIAGGIO ~ 
SECTION 4 ‘thio 
NORMAL PROCEDURES 


TAKEOFF TRIM VS CENTER OF GRAVITY 
198 200 202 204 206 208 210 212 214 
INCHES AFT OF DATUM 


196 


194 


Q N roy N wt a0] «0 =) 
Zz | I I ! Zz 


S339950 - ONILLES Wildl HOLId “OL 


FM_4.2 


Figure 4-2. TAKEOFF PITCH TRIM VS. CENTER OF GRAVITY 
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Check the continuity of pitots, static ports and angle of attack transducer heating system by operating, 
on the ANTI ICE panel, the PITOT/STATIC HTR switches: an appreciable electrical current increment 
should be read on the MFDI display when the left switch is set to the L & STALL position and a further 
increase should be observed when the right switch is set to the R STATIC position (10 Amp. 
approximately total). 

If the angle of attack sensor heater has failed, the STALL FAIL amber light will illuminate on the 
annunciator panel: verify the STALL FAIL amber light is not illuminated, then proceed to the stall 
warning system test. 


The stall warning test is a computer-automated sequence, initiated by closure of the test button, after 
having selected the STALL position on the SYS TEST panel: a transmitter failure is simulated and the 
amber STALL FAIL light on the annunciator panel will illuminate then extinguish after a time interval 
between 15 and 20 seconds. The red STALL light on the pilot instrument panel will illuminate then 
extinguish, after 2 + 4 seconds, and the aural warning horn will be activated. Thereafter the STALL 
FAIL amber light will illuminate again (while CPU resets) and extinguish after one or two seconds. After 
the test, set to OFF position the L & STALL switch. 


Select on the SYS TEST panel the FLAP position and perform the flap system test. 

With the flap lever in UP position press the test button located in the centre of selector switch: FLAP 
SYNC amber light, on the annunciator panel, will illuminate; releasing the button the light must 
extinguish. 


Move the flap lever to MID position and check proper deployment of each surface on flap monitor display: 
forward wing flaps shall start to move approximately 9 seconds after the outboard panels. 

Move for about one second, stop for 3 seconds then start again together with the inboard surfaces. During 
the flaps deployment and after the stop in the MID position, the FLAP SYNC light will not illuminate. 
Press the test button: FLAP SYNC light will not illuminate. 

Move the flap lever to DOWN position and check the operation on flap monitor: all flap surfaces start 
together and during the deployment and after the stop, the FLAP SYNC light will not illuminate. 

Press the test button: FLAP SYNC light will illuminate. 

Set the flap lever in MID position and check the operation: during the retraction and after the MID 
position has been reached, the FLAP SYNC light will not illuminate. 

Return the flap lever to UP position and check the operation on the flap monitor display: again during 
the movement and after the UP position has been reached, the FLAP SYNC light will not illuminate. 


WARNING 


No takeoff authorized with non symmetrical flap configuration or 
annunciated failure. 


Having completed this procedure, the flaps can be positioned for take-off: select MID and check for the 
SYNC LIGHT not illuminated. 

Longitudinal trim system test is accomplished by first turning the PITCH TRIM switch to SEC: trim 
motion shall be easily checked observing the indicator and the movement of the control column. 

The up-down spring, which connects the elevator to the horizontal stabilizer, when the stabilizer is in the 
range between full nose down and approximately -4° nose up, pushes the control column against the 
forward stop. 

As the pitch trim is operated toward nose up position and the stabilizer reaches approximately -6° nose 
up, the control column moves aft, giving a positive check of the spring integrity. 


WARNING 
If the control column does not move as described, do not take off and 
have a maintenance check. 


Continue the longitudinal trim system test moving each half of the NOSE DN-OFF-NOSE UP switch 
separately to NOSE UP then NOSE DN: trim motion shall not occur. 
Move both halves simultaneously to each position: trim motion shall occur. 


Operate trim switches on either control wheel to NOSE UP then NOSE DN: trim motion shall not occur. 
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Turn the PITCH TRIM switch to PRI: with the primary system operating an aural trim in 
motion signal is activated for the longitudinal trim. 

Operate both halves of the pedestal trim switch simultaneously to NOSE UP, then NOSE DN: 
trim motion shall not occur. Check the proper operation of pilot’s control wheel longitudinal and 
lateral trim switch. 

Without depressing arming button, move switch to LWD, RWD, NOSE UP and NOSE DN: trim 
motion shall not occur. 

Depress arming button: again no trim motion shall occur. 

Depress arming button and move the switch to LWD, RWD, NOSE UP and NOSE DN: trim 
motion shall occur as shown by the appropriate indicator. 

Repeat this procedure for copilot’s control wheel trim switch. 

Move the copilot’s control wheel trim switch and trim in the opposite direction using pilot’s 
control wheel trim switch: this action shall override copilot’s trim. 

Repeat for each switch position. 


Check the proper operation of the pilot’s control wheel Master Switch (MSW). 

Move the control wheel trim switch to NOSE UP, then press the MSW switch (below trim 
switch): trim motion shall stop. 

Same behaviour shall occur trimming to NOSE DN. 


Move the rudder trim switch on the pedestal to NOSE LEFT: press MSW on pilot’s control 
wheel, trim motion shall stop. 
Same behaviour shall occur trimming to NOSE RIGHT. 


Repeat the procedure for co-pilot’s control wheel Master Switch. 


Rudder trim system is tested moving each half of the rudder trim switch, on the pedestal, 
separately to NOSE LEFT then NOSE RIGHT: trim motion shall not occur. 

Moving both halves simultaneously to each position, trim motion shall occur as shown by the 
YAW TRIM indicator. 


Trim all axes for takeoff. Determine stabilizer takeoff setting by referring to Figure 4-2 on page 
4-34. 


CAUTION 


Failure to set the correct trim for take-off may result in high rotation 
forces, delayed rotation and a substantial increase in take-off distance. 


Verify the correct operation of the ice detector selecting the ICE DET position on the SYS TEST 
panel and pressing momentarily the central button: the ICE amber light located in the upper 
left side of the instrument panel will illuminate and, after a few seconds, will blink until the 
ICE lighted pushbutton is not pressed: then will extinguish. 


To perform windshield heat test, select on the ANTI-ICE panel the WSHLD HTR PRI system to 
LO position: on the MFDI display an electrical load increment between 20 and 30 Amp. should 
be read; a similar behaviour occurs when the SEC system is selected to LO position: the 
increment should be between 25 + 35 Amp. The higher values correspond to peak condition or to 
low ambient temperature, the lower to stabilized condition or high ambient temperature. 


To perform the engine ice vane and the oil cooler intake heater test select, on the ANTI-ICE 
panel, the L/R ENG ICE VANE/OIL COOL INTK position and observe the corresponding green 
light on the annunciator panel which shall illuminate when the vane reaches the correct 
position after 30 seconds approximately and when the temperature of the oil cooler intake lip 
reaches the correct value: depending on the ambient conditions the power lever should be 
advanced between 82 and 86% Ng approximately. 


Engine inlet de-ice boots correct operation is checked setting the BOOTS switch to TIMER 
position: the L E and R E green lights located on the ANTI-ICE panel should illuminate for 5 
seconds to show the inflation cycle. 
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Depending on the ambient conditions the power levers should be advanced to Flight Idle or 
above. 


WARNING 


Do not operate engine inlet de-ice boots below —40°C. No takeoff 
authorized with frost, snow or ice adhering to propellers, windshields, 
powerplant installation and pitot/static ports, or with snow or ice 
adhering to the wings, vertical and horizontal stabilizer or control 


surfaces. 

NOTE 
Perform Main and Fwd wing anti ice tests if ice conditions are known or 
expected. 


To perform the main wing anti-ice test set, on the ANTI-ICE panel, to AUTO position the L/R 
MAIN WING switches and on the SYS TEST panel the MN WG A/I mark: press momentarily 
the central test button. 

Should the green light illuminate immediately after the pushbutton has been pressed, that 
would indicate a control valve failure. 

After approximately 20 seconds both green L/R MN WG A/ICE lights shall illuminate on the 
annunciator panel. 

A flashing green L/R MN WG A/ICE light indicates the failure of a temperature sensor which 
does not affect the proper operation of the system: however the flight is allowed due to the 
redundancy of the system. Have a maintenance check as soon as practical. 

After the test switch OFF the main wing anti-ice system to exit the test mode (the control valve 
closes). 


To perform the forward wing anti-ice system test, select L or R GEN position on the MFDI and 
the FWD WING ANTI-ICE mark on the SYS TEST panel, then turn ON the appropriate L/R 
FWD WING switch on the ANTI-ICE panel: depending on the ambient temperature, the L or R 
FD WG A/I green light could illuminate. This does not indicate that the system is working 
properl, but only that the skin temperature is in the normal operating range. 

Press the test button momentarily and check on the MFDI an increase of power absorption of 
approximately 30 + 40 Amp. for each de-ice system: do not wait for L or R FD WG A/T green light 
illuminated. 


If the EFIS system is installed, perform the system test as explained in the Supplement 3 at 
Section 9 of this POH. 


If the Autopilot system is installed, perform the system test as explained in the Supplement 1 at 
Section 9 of this POH. 


If installed, the Radio Altimeter can be tested by pushing and holding the PUSH TEST switch 

on the digital indicator. The following sequence occurs: 

— For the first two seconds, decision height to the nearest foot is displayed in the RAD ALT 
window and may be adjusted during this time. 

— The system test altitude (50 feet) is displayed for the next two seconds. 

— Lamp test (8888)is displayed after 4 seconds and until the PUSH TEST switch is released. 

In order to detect a possible dormant failure in the cabin door monitoring circuit, it is necessary 

to repeat the annunciator panel test. Select the ANN LTS position on the SYS TEST panel and 

press the test button: check that the CAB DOOR red warning light is flashing. 

Verify the CAB DOOR and the BAG DOOR lights not illuminated after releasing the test 

button. 
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4.3.5 TAXIING 


While taxiing, apply brakes to determine their effectiveness. Avoid excessive brakes use to 
prevent overheating with possible tire deflation. Use beta range propeller setting, if required, 
for reducing running speed. 


NOTE 


Keep brakes warm during taxi operation in snow, slush and water 
conditions. 


When running on a level surface, disengage the steering system and check the airplane has no 
tendency to yaw left or right: a deviation tendency may reveal an uncorrect brake release. 
Reengage the steering system to the TAXI position. 


Set the power levers at IDLE for a reverse check: 
move the power levers toward REVERSE and observe Ng and Np increase. 


While taxiing with the power levers at IDLE, exercise the propeller controls moving the 
condition levers from MAX RPM to FEATHER to check the propeller controls and the response 
to the governor. 


4.3.6 ENGINE RUN UP 
Prior to engine run up, set the parking brake locked by pulling and turning the handle in 
vertical position. 


To test the propeller overspeed governors, advance condition lever to MAX RPM and power 
lever to obtain 2000 RPM. 


Select the momentarily PROP OVSP TEST switch alternatively to LEFT and RIGHT: observe a 
drop of approximately 150 RPM and a torque rise. 

Release the switch to normal position and check that the propeller speed returns to 2000 RPM. 
Check propeller governing to minimum RPM by retarding condition lever. 


Proceed to autofeather system test: with the autofeather switch set to OFF position the amber 
AUTOFEATHER light must be illuminated: setting the switch to ARM position, the light must 
extinguish. 

Advance both power levers to obtain approximately 750 FT.LB torque. 


Set the autofeather switch to TEST position and hold: both L and R AUTOFEATHER green 
light on the annunciator panel should illuminate approximately after two seconds, indicating a 
fully armed system. 


Retard power levers individually: between 680 LB.FT and 480 LB.FT torque, opposite light 
should extinguish and between 470 LB.FT and 290 LB.FT the light of the engine being retarded 
will flash as prop cycles through feather then, after TEST button release, should extinguish. 


The difference between high torque pressure transducer and low torque pressure transducer 
values shall be at least of 70 FT.LB. This separation is required for both the individual engine 
and for the two engines together (1.e. LH high torque vs. RH low torque and vice versa). 


Retard power levers simultaneously: both lights should extinguish, neither propeller feathers. 


WARNING 


If the autofeather system does not function in accordance with the pre- 
flight test procedure, takeoff is not authorized. 


After the autofeather system test has been successfully completed, set the autofeather switch to 
ARM position and release the parking brake. 


4.3.7 BEFORE TAKEOFF 
Check that all circuit breakers are IN and set the anticollision lights to AIR. 
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Select windshield heat as required by weather condition and switch ON pitot, static ports and 
stall warning device. 
Set the seat belts and no smoking sign ON. 


The engine gauges, flight instrument and transponder should be checked and set. 


NOTE 


Possibility exists that signal returns become visible on the radar map as 
either three separated echoes at 10, 12 and 2 o'clock (flying over the sea 
surface) or a single "horse shoe" (flying over the ground), at a distance 
equivalent to the airplane altitude while looking for weather at short 
distance (25 NM and lower ranges) and tilt up. Intensity of the false 
echoes increases with the gain setting. 


Be sure that all warning and caution lights are not illuminated. 
Check ON the bleed air switches. 


NOTE 


When operating from high altitude airports with high OAT, it may be 
necessary to switch OFF both bleed air to reduce engine ITT. 


Check if the fuel pumps are to MAIN. 

Check condition levers are MAX RPM. 

Check MID position for flaps. 

Check longitudinal trim properly set for takeoff according to Fig. 4-2 (take off pitch trim vs. C. G.), 
aileron and rudder trim in NEUTRAL position. 

Check flight controls for freedom of movement. 

Steering should be positioned for TAKEOFF and oil cool switches set to OFF. 

Switch on the navigation and the taxi/landing lights if conditions require. 

If ice conditions are known, activate the ice protection systems following the procedure indicated 
in the OPERATION IN ICING CONDITIONS Paragraph. 


4.3.8 TAKEOFF 
Hold the brakes and advance power lever until about 2000 ft-lb torque. 


WARNING 
Before applying full power, be sure the condition levers are set to MAX 
RPM. Disattending this procedure, a remarkable increment of ground 
roll will result. 


Check autofeather armed (green AUTOFEATHER lights illuminated), release brakes, increase 
power up to 2150 lb.ft. and check engine instruments. 


NOTE 


Torque limit of 2150 lb.ft. is the static value to be applied for takeoff in 
order to obtain the normal 2230 lb.ft. at takeoff speed for ram effect 
during the takeoff run. 


WARNING 


If ambient temperature is below —25°C, it is necessary to operate the 
main wing anti-ice and the engine ice vane systems before applying full 
power to ensure that the autofeather is armed. 

When takeoff is completed and autofeather disengaged, the ice 
protection can be switched OFF. 


At low ambient temperature (below — 25°C), in order to ensure that the autofeather is armed, it 
is necessary to select, on the ANTI ICE panel, AUTO position for L/R MAIN WING and L and R 
position for ENG ICE VANE/OIL COOL INTK switches. 
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When takeoff is completed and the autofeather system disengaged, the wing and engine anti ice 
systems can be switched OFF. As the aircraft accelerates, an increase in torque at a fixed power 
lever position is normal. Adjust power setting as required to maintain engine gauges within 
limits. 

Disengage steering not over 60 KIAS. Before rotation attain a minimum airspeed as per Fig. 5-19. 
Rotate approximately between 10° to 15° nose up according to the weight and, after lift off, 
accelerate to and maintain an airspeed of 120 KIAS until above 50 ft. Below 160 KIAS switch off 
the taxi/landing lights, if applicable, and check LTS DOOR OPEN green advisory light off. 
Retract landing gear below 180 KIAS and flaps below 170 KIAS. Do not retract the landing gear 
prematurely. 


Disengage the autofeather system above 150 KIAS. 


4.3.9 CLIMB 


Set climb power and maintain the climbing speed in accordance with the performance 
information presented in Section 5 of this AFM/POH. After takeoff, the seat belt and no 
smoking sign may be turned OFF as required. Check cabin pressurization. 

Set the windshield heat control switches to the LO or, if necessary, the HI position. 


4.3.10 CRUISE 


Select cruise power and speed in accordance with the performance information presented in 
Section 5 of this AFM/POH. 

Check the readings of the engine instruments and monitor fuel gauges during flight: if 
necessary use crossfeed. To operate in crossfeed, turn the CROSSFEED knob horizontal and 
then switch OFF the fuel pump of the engine located on the same side as the wing tank with 
less fuel quantity. 

Check pressurization and set cabin comfort controls as desired. 


4.3.11 DESCENT 


Set the windshield heat as required. 

Shortly after letdown is initiated turn the knob labeled A on the CABIN PRESS panel to read 
the pressure altitude of the landing field and, with the knob B set the QNH. PIP mark on knob 
R allows a cabin rate of not less than 300 ft/min. A higher setting should be selected for rapid 
descents so that the aircraft altitude does not catch up with cabin altitude. 


4.3.12 BEFORE LANDING 


Switch ON the seat belts and no smoking signs. 

Set the condition levers to MAX RPM. 

At speed below 180 KIAS, lower the landing gear and check for three green. 

Extend flaps as required and check, at the end of the maneuver, the SYNC LIGHT OFF; the 
maximum speed for flaps extension is 170 KIAS for the MID position and 150 KIAS for full flap. 
ARM autofeather below 150 KIAS. Switch ON landing light if required below 160 KIAS. 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID and the approach speed, as compared with 
the flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 


For more information about airplane operation in icing conditions consult para. 4.3.23 of this 
Section. 


Autopilot and steering must be OFF for landing. 
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Compare cabin altitude with aircraft altitude. If necessary, depressurize cabin with the DUMP 
switch before landing; aircraft is not approved for landing when pressurized. 


NOTE 
Demonstrated crosswind component for landing is 25 KIAS. 


4.3.13 LANDING 


Prior to reaching 50 ft above landing surface verify that the gear and flaps are down. 
Assume an approach speed as per Fig. 5-72 at Section 5. 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID and the approach speed, as compared with 
the flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 


Steering engagement during landing is prohibited. 


The landing distance with flaps MID (Figure 5-76) must be increased approximately by 10% if 
reverse thrust is not applied or by 5% if reverse thrust is applied. 

For more information about airplane operation in icing conditions consult para. 4.3.23 of this 
Section. 


Use power as required and reduce during the flare, check condition lever for MAX RPM. 

After touch down use brakes and reverse as required. 

Engage reverse thrust below 1900 prop RPM, or 5% drop from the set value, and disengage 
when the speed has decreased to about 40 KIAS, in order to avoid damages to the propellers. 


NOTE 


When landing at aft C.G. initiate flaps retraction before actuating 
reverse power. 


When landing at light weights, use caution when applying brakes, as excessive pedal pressure 
will result in skidding the tires with a resultant loss in braking effectiveness. 


When landing is completed and reverse has been disengaged retard the condition levers to 
GROUND IDLE. 
Engage Steering in TAKE OFF mode (if necessary). 


4.3.14 BALKED LANDING 


In a balked landing situation, apply takeoff power, maintain torque and engine temperature 
within allowable limits. 
Maintain an airspeed of 115 KIAS. 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID. 


The balked landing speed, in icing conditions, with flaps MID is 130 KIAS. 

For more information about airplane operation in icing conditions consult para. 4.3.28 of this 
Section. 

After climb is established, accelerate the airplane then retract the flaps to MID (below 150 
KIAS), retract the landing gear, then retract flap to UP position (below 170 KIAS). 

Accelerate to and maintain a speed of 160 KIAS. 
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4.3.15 AFTER LANDING 


When clear of active runway, set the power levers to IDLE and, if necessary, select the steering 
to TAXI. 

Retract the flap. 

Turn the radar equipment OFF as well as the transponder and ice protection equipments (if 
applicable). 

Anticollision light should be turned to GROUND and the taxi light should be switched on if 
required. 

Switch OFF the autofeather. 

Verify cabin altitude equals landing field elevation. 


In the event of landing with severe brake use an adequate brakes cooling time is required before 
a successive takeoff. 
4.3.16 SHUTDOWN 


After the airplane is taxied to a stop, set the parking brakes: they should not be set if they are 
very hot or if the ambient temperature is below freezing and the brakes are wet. 
Switch off avionic and all electrical equipment as well as bleed air. 
CAUTION 
Failure to select avionics power switches to the OFF position during the 
engine shutdown may result in equipment failure. 
Check power levers at IDLE and condition levers at GROUND IDLE. 


NOTE 


Allow the engine to stabilize for a minimum of one minute at minimum 
obtainable ITT. 


During the shutdown ensure that the compressor decelerates freely. 
Switch OFF the hydraulic pump and pull the condition levers to CUT OFF. 
Set fuel pump and battery switches to OFF. 
WARNING 
If there is an evidence of fire within the engine after shutdown, proceed 
immediately as described under ENGINE DRY RUN Procedure. 
CAUTION 
The passenger door may be opened 10 seconds after the passenger upper 
door handle has been rotated to OPEN position. 


Rotate the upper door handle to OPEN position, wait that the door seal has deflated (about 10 
seconds, i.e. until external/internal background passes through the frame/door gap), push/pull 
the upper door open and relocate the handle to STOW position. Pull the safety pin from the 
lower handle and rotate the handle to OPEN position. Pull and hold firmly the cable handle 
knob, then lower gently the lower door. 
4.3.17 AFTER SHUTDOWN 
The engine oil level must be checked daily. Refer to Section 8 of this AFM/POH for checking 
procedure. 
NOTE 
Perform the engine oil level check within 10 minutes after engine 
shutdown. 


After the last flight of the day, the propellers blades must be cleaned to remove engine exhaust 
residue. Use a rag dampened with Stoddard solvent or jet fuel to wipe down each propeller blade. 
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If there is visual evidence of corrosion or bare metal exposed as a result of paint erosion, then 
repair at the next scheduled inspection is recommended. 


Before leaving the airplane, install the control locks, lock the emergency exit by installing the 
handle lock pin (S.N. 1034 and up airplanes), place the wheel chocks, install the covers on the 
pitot tubes, engine and oil cooler intakes and exaust ducts. 


NOTE 
Do not install covers on a warm engine. 


Attach propeller restrainers to prevent windmilling and, if necessary, install tie-down ropes (for 
more information refer to Section 8 of this AFM/POH). 


NOTE 


If the airplane is supposed to be parked for more than 2 days unplug the 
battery clamp from the battery in the baggage compartment. 


4.3.18 Vogp - INTENTIONAL ONE ENGINE INOPERATIVE SPEED 


Vgsg is a speed selected by the aircraft manufacturer for training pilots in the handling of 


multi-engine aircraft. It is the minimum speed for intentionally rendering one engine 
inoperative in flight. This speed provides the margin the manufacturer recommends for use 
when intentionally performing engine inoperative maneuvers during training 


Condition levers are to be set to MAX RPM and the power lever of the simulated inoperative 
engine near the IDLE position: this setting approximate zero thrust at low altitude and at Vogp 
speed. 


The intentional one engine inoperative speed, Vggp, is 140 KIAS. 


4.3.19 Vyca - AIR MINIMUM CONTROL SPEED 


Vuca 1s the minimum flight speed at which a twin-engine airplane is directionally controllable 
as determined in accordance with the RAI/FAA Certification Regulations. Airplane certification 
conditions include one engine inoperative and propeller windmilling; not more than a 5° bank 
toward the operative engine; landing gear up; flaps in takeoff position and most rearward 
center of gravity. 


Vuca has been determined to be 100 KIAS with the propeller feathered and 128 KIAS with 
propeller windmilling. 

The demonstration and all intentional one engine operations shall be performed at a safe 
altitude of at least 7000 feet above the ground in clear air only. 

The recommended procedure for V)ycq demonstration is to reduce the power approximately to 
idle and set the condition lever to MAX RPM on the simulated inoperative engine at or above 
the intentional one engine inoperative speed, Vggr. 

Slow down at a rate of approximately one knot per second until the Vyca, or stall warning is 
obtained. 


CAUTION 


Use rudder to maintain directional control and ailerons to maintain 5° 
bank toward the operative engine. At the first sign of either Vyca 
(inability to maintain heading or lateral attitude) or stall warning 
(aerodynamic stall buffet or stall warning horn sound) immediately 
initiate recovery: reduce power to idle on the operative engine and lower 
the nose to regain airspeed. 


As recovery ability is gained with practice, the starting speed may be lowered in small 
increments until the feel of the airplane in emergency condition is well known. It should be 
noted that as the speed is reduced, directional control becomes more difficult. 
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Under no circumstances should a Viycq demonstration be attempted at a speed lower than 128 
KIAS with propeller windmilling or 100 KIAS with propeller feathered. 


4.3.20 STALL CHARACTERISTICS 


Power off stall in all configurations, weights and centers of gravity are characterized by the 
reaching of minimum speed with full back control, before an aerodynamic stall with slight pitch 
down developing; a moderate buffet develops about 15 kts above stalling speed in clean 
configuration, and 10 kts above stall speed for T.O. and landing configurations. 

At minimum speed full aircraft control on all axes can be maintained, and recovery can be 
performed releasing nose up pull on longitudinal control. 


Altitude loss is no more than 1000 ft for a normal recovery with power application when 1.2 Vg 
is reached. 


Immediate power application is possible, allowing a reduction of altitude loss. 


Power on stalls are characterized by extreme nose high pitch attitudes (over 30°) but handling 
is in other respects similar to the power off condition. 

Stall is again defined by a minimum speed condition with full back longitudinal control, with 
the aircraft fully controllable on all 3 axes, and recovery can be promptly obtained by a release 
of control pull. 


Altitude loss can be contained to no more than 500 ft with a normal recovery action. 


Single engine stalls are characterized by the same warning of two engine stalls. 
Full control of the aircraft can be acheived without reducing power on the operative engine. 


Altitude loss is no more than 600 ft. 


4.3.21 ROUGH AIR OPERATION 


The Rough Air Penetration Speed has been selected in order to reduce the stresses to which the 
airplane is subjected by turbulent air, still providing a safe airspeed margin above stalling as a 
result of turbulence. 

In condition of extreme turbulence, slow the airplane to Rough Air Penetration Speed of 195 
KIAS at or below 25000 ft. 

At higher altitudes decrease this speed 5 KIAS for each 5000 ft above 25000 ft. 

A linear variation may be used for altitudes between 25000 ft and 41000 ft. 


Fly attitude (do not change trim) and avoid abrupt maneuvers. 
Turn ON the FASTEN SEAT BELT sign as a precaution against buffeting and lurching. 
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4.3.22 OXYGEN SYSTEM 


Should the need arise for oxygen to be employed, the pilot and copilot masks are stowed in a 
recess on the left and right side of oxygen panel and the passenger masks are stored in the 
overhead panels. The crew need only to don their masks to start breathing oxygen. As required, 
the crew can select normal (N) (diluted oxygen) or 100% oxygen on the mask-mounted regulator. 
The presence of the green pellet in the flow indicator on each mask hose indicates that oxygen is 
flowing through the mask. 

When the cabin altitude exceeds approximately 14,000 feet, the passenger oxygen masks will 
automatically deploy from the overhead panels when the selector on the left side panel is set to 
AUTO NORMAL position. The passengers must PULL the lanyards attached to their masks to 
start the flow of oxygen. Inflation of the small green compartment built into the oxygen 
accumulator bag on the passenger masks indicates oxygen flow. 

Occupants should don the masks, checking the flow indicator frequently. The pilot should 
monitor the oxygen pressure gauge to determine oxygen supply and consumption. 

Passenger masks may be manually deployed by the pilot at any time by selecting the MANUAL 
MASK RELEASE position. 


WARNING 


Certain petroleum base substances (mustache wax, lipstick, etc.) are 
combustible in the presence of 100% oxygen. Donning mask set at 100% 
oxygen could cause burns to areas where petroleum base substances 
have been applied. 


If the 40 cu. ft. oxygen cylinder has a pressure of 1850 psi at 70°F (21°C) when the use of oxygen 
is begun, oxygen will be available as listed in Figure 4-3. 

In Table 1 and 2, the duration has been calculated with the 1850 psig cylinder (charged) 
discharging to 250 psig (empty) considering that the occupantsmasks'are in operation at the 
different cabin altitudes. 

The cylinder pressure read on the cockpit gauge indicates that there is still a 10 minutes oxygen 
duration before the cylinder is fully empty. 

The following table 3 shows the oxygen duration for flight over 35000 ft. with a single pilot at 
the aircraft controls (FAR 91 requirements). 

In this case only one crew mask is in operation. An oxygen reserve of ten minutes duration has 
been considered. 

The cylinder pressure is the pressure read on the cockpit gauge assuring the above reserve 
necessary to descend from flight altitude to 12500 ft. with different number of passengers. 
Passenger masks are in operation only during the descent. 
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TABLE 1 


FAR 91 REQUIREMENTS 


CABIN ALTITUDE 


NUMBER OF PASSENGER 
Ese CES ESEe ERE EA 


DURATION 384 102 39 41 32 26 
CYL. PRES 


(FT.) 


DURATION 
CYL. PRES 


DURATION 
CYL. PRES 


DURATION 
CYL. PRES 


TABLE 2 


NUMBER OF PASSENGER 


CABIN ALTITUDE 


(FT.) 

DURATION 
CYL. PRES 
DURATION 
CYL. PRES 


DURATION 
CYL. PRES 


DURATION 
CYL. PRES 


* DURATION (min.): 1850 psig. charged cylinder discharging to 250 psig. at 70 F. 


* CYL PRESS (psi): pressure required to have an oxygen sypply of 10 minutes duration. 


(cont'd) 
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TABLE 3 
OXYGEN DURATION FOR FLIGHT OVER 35000 FT. 
PRESSURIZED CABIN 
SINGLE PILOT 


ONE CREW MASK DISPENSING 


NUMBER OF OXYGEN DURATION CYL. PRESS. 
PASSENGERS Minutes FOR 10 MIN. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


* DURATION (min.): calculated considering a supplemental oxygen reserve of 10 minutes. 
* CYL PRESS (psi): pressure assuring an oxygen reserve of 10 min. 
Figure 4-3. OXYGEN DURATION 


NOTE 


Crew oxygen durations are based on NORMAL (N) oxygen setting on 
mask-mounted regulator. 
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4.3.23 OPERATION IN ICING CONDITIONS 


If icing conditions are encountered (amber ICE caution light illuminated for 5 seconds), set to L 
and R position the ENG ICE VANE/OIL COOLER INTK switches and to AUTO position the 
BOOTS DE ICE switch. 

After approximately 30 seconds the L and R ENG/OIL A/I green lights on the annunciator panel 
will illuminate and an engine torque drop will be observed; after few minutes from the 
actuation, depending on the severity of the ice encounters, the L E and R E green lights on the 
ANTI-ICE panel will illuminate during the inflation cycle. 


WARNING 
Do not operate the engine de-ice boots below — 40°C. 


NOTE 


The surface ice protection systems must be activated approximately 30 
seconds after the actuation of engine ice protection systems to avoid a 
quick increase of engine ITT. 


Set the L and R MAIN WING switches to the AUTO position: the green L and R MN WG A/ICE 
lights on the annunciator panel will illuminate approximately 30 seconds after the actuation: 
an engine torque drop is normal. 


CAUTION 


The MANUAL mode of operation of the main wing anti-ice system must 
be selected only in case of failure of the AUTO mode to avoid a possible 
leading edge skin overtemperature. 


Set the FWD WING switches to L and R positions and operate the windshield heater. Check 
that both WSHLD HEAT PRI and SEC switches are set to the LO position or move to the HI 
position if the heating is inadequate. 


Maintain the propeller speed (Np) at 2000 RPM. 


Correct operation of the surfaces and engines anti-ice systems can be checked observing the 
corresponding green advisory light illuminated on the annunciator panel. 


NOTE 


1. During descent, or in cruise at low power settings and/or low 
ambient temperatures, the L/R MN WG A/ICE and the L/R ENG 
OIL A/I lights may extinguish, indicating that the temperature of 
the heating air is below the reference value. 

2. During cruise at 25000 feet or higher altitudes and low power 
settings, the cabin altitude may increase. 


In both cases an increase of power may restore the normal 
conditions. 


The P-180 AVANTI airplane is certified for flight in the icing conditions defined by the 
Appendix "C" to FAR 25. Neverthless, icing conditions exceeding the capabilities of the anti- 
icing and de-icing systems (defined as "severe" by the Aviation Weather Services) may be 
encountered. For this reason, the pilot should avoid such severe ice conditions and should exit 
the icing cloud if an abnormal accretion rate is recognized (visually or by means of the ice 
detector). 
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In addition, as freezing rain conditions have not been tested but only evaluated by analysis, 
freezing rain encounters should be avoided and, in any case, flight in these conditions should be 
limited to short periods of time. 


Some handling and performance changes can be experienced with ice build up on unprotected 
parts and run-back ice on forward and main wings. 

The most noticeable characteristics are a mild continuous airframe buffet and a significant 
increase in power required to maintain a specific cruise speed. 


Stall speeds should increase with ice accumulation: with an ice build-up corresponding to 
sustained ice accretion (3 inches approximately on the main wing tips), the increment will be 
approximately 6% for all flap setting: however stall warning margins remain adequate. 


The power loss associated with the operation of the ice protection systems depends on speed, 
altitude and temperature and could reach 20% approximately: however the pilot may reset the 
power without exceeding the ITT (red line) or torque limits. 


Climb performance. 


If the power cannot be reset and if the ice accretion on the unprotected parts corresponds to one 
inch approximately on the main wing tips, the following may result: 


a. the normal two engines rate of climb (Fig. 5-29) will be reduced by 800 ft/min. at sea level 
and 1800 ft/min. at 20000 feet and the ceiling will be approximately 27000 feet. 

b. the normal single engine rate of climb (Fig. 5-35) will be reduced by 500 ft/min. at sea level 
and 700 ft/min. at 10000 feet and the ceiling will be approximately 11200 feet. 


Landing performance. 


WARNING 


The icing limitation requiring flaps in MID position for landing is 
necessary since landing with flaps DN, with heavy residual ice 
accumulation, may result in a decrease of longitudinal stability or 
limited trim capability if the C.G. position is, respectively, fully aft or 
forward. 


The balked landing climbing speed, with flaps in MID position is 130 KIAS: if the power cannot 
be reset and if the ice accretion on the unprotected parts corresponds to three inches 
approximately on the main wing tips, the balked landing rate of climb with flaps in MID 
position (Fig. 5-75) will be reduced by 900 ft/min. maximum. 


The approach speed, as compared with the flaps MID approach speed (Fig. 5-76), must be 
increased by 6 KIAS. The landing distance with flaps in MID position will be increased 
approximately by 10%. 


NOTE 


For other information on performance in icing conditions consult the 
Section 5 (Performance) of this POH. 
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4.3.24 COLD WEATHER OPERATION 


NOTE 


— Operation of the airplane has been demonstrated after 
prolonged exposure to a ground ambient temperature of —30°C 
(with takeoff at —24°C): this was the minimum value achieved 
during cold weather testing, and is not considered limiting. 

— Other information related to cold weather operation are 
reported under "Operation on Contaminated Runways". 
paragraph which follows. 


PREFLIGHT 


Check the brakes and tires to the ground contact for freeze lock-up. Anti-ice solutions may be 
used on the brakes or tires if freeze-up occurs. No anti-ice solution which contains a lubricant, 
such as oil, should be used on the brakes. It will decrease the effectiveness of the brake friction 
areas. 


In addition to the normal preflight exterior inspection, special attention should be given to all 
vents, openings, control surfaces, hinge points, and wing, tail, and fuselage surfaces for 
accumulation of ice or snow. Removal of these accumulations is necessary prior to takeoff. Snow 
and ice on an airplane will seriously affect its performance. The wing contour may be 
sufficiently altered by the ice and snow that its lift qualities are seriously impaired. Snow may 
be removed with a soft brush or mop. Chipping or mechanical removal of frozen deposits is not 
recommended. The use of glycol based deicing fluids is reeommended. Material conforming to 
MIL-A-8248, Anti-Icing and Deicing-Defrosting Fluids, are acceptable. 

More information about the use of these fluids can be found in the Chapter 12 of the P-180 
AVANTI Maintenance Manual. 


Inspect the propeller blades and hubs for ice and snow: the propellers should be turned by hand, 
in the direction of normal rotation, to be sure they are free to rotate prior to starting the 
engines. 


Operation of some equipments installed in the cockpit (as, for example, digital data 
instrumentation, stall warning computer, etc.) may be sluggish at very low temperature 
(typically after a cold soak). 

For this reason, it is recommended to perform the various preflight tests and checks, and to 
takeoff after approximately fifteen minutes from the environmental control system actuation. 


NOTE 


Even if the battery installed in the airplane (nickel-cadmium, sintered plate 
type) gives excellent performance over a wide temperature range, in order to 
prevent a heavy discharge and to increase the battery life time, it is 
recommended to use a ground power unit, to start the engines, if the ambient 
temperature is lower than —15°C. 


To facilitate the engine start, at 13% Ng advance the condition lever to the flight idle position, 
as long as necessary, monitoring the ITT during engine run up. 


NOTE 


During the engine start, the oil pressure may increase at a rate slower 
than normal. 


After engine start, exercise the propellers through low and high pitch, beta range, ground fine 
range, and into reverse range to flush any congealed oil through the system. 
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TAKEOFF 


WARNING 


If ambient temperature is below —25°C it is necessary to operate the 
main wing anti-ice and the engine ice vane systems before applying full 
power to ensure that the autofeather is armed. When the takeoff is 
completed and the autofeather disengaged, the ice protection can be 
switched off. 


The micro switch which enables the operation of the autofeather, has a fixed position relative to 
the power lever, and, for the same lever setting, the power delivered by the engine is much more 
at low temperature that at high temperature. 

For this reason, during takeoff at low temperature, it will be necessary to operate the main wing 
anti-ice and the engine ice vane systems to be sure that the autofeather is armed. 


If encountering any visible moisture during takeoff, the engine anti-ice should be turned on to 
preclude the possibility of ice going into the engine air inlet. 


AFTER SHUTDOWN 


If the airplane is expected to be soaked at temperatures below freezing remove water and other 
freezable liquids from the airplane. 


4.3.25 OPERATION ON CONTAMINATED RUNWAYS 


NOTE 


The level of safety is decreased when operating on contaminated 
runways and therefore every effort should be made to ensure that the 
runway surface is cleared of any significant precipitation. 


The provision of information for contaminated runways should not be 
taken as implying that ground handling characteristics on these surface 
will be as good as can be achieved on dry runways, in particular, in cross 
wind and when using reverse thrust. 


Certification splash tests, performed in a 50 m long, 25 m wide water bed with a water level 
variable up to 30 mm, have shown that droplets trajectory of the water did not affect the 
engines air inlets neither their operating characteristics; water spray pattern neither affected 
the accuracy of the airspeed system. Analysis has shown that for density of precipitations less 
than one (slush, wet snow, dry snow), the spray pattern generated from forward wheels, is not 
critical. 


TAXIING 


When possible, taxiing in deep snow, slush or water should be avoided. 

Under these conditions the contamination can be forced into the brake assemblies. 

Keep the flaps retracted during taxiing, to avoid throwing water, snow or slush into the flap 
mechanisms and to minimize damage to the flap surfaces, until line-up for takeoff. 


If ground ambient temperature is low, keep the brakes warm during taxi operation, proceed 
slowly and allow more clearance in maneuvering the airplane, since spotty ice cover is difficult 
to see. Directional control is achieved using the steering wheel and differential thrust. 
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Applying nose-down elevator while taxiing on iced surfaces may be helpful. This loads the nose 
wheels and increases directional control stability. 
Turns must be made at reduced speed. 
NOTE 
Engine run up test performed on iced runways may cause the airplane 
to slip. 
TAKEOFF 


Before the takeoff, ensure the runway is free from hazards, such as snow drifts, glazed ice and 
ruts. Verify the current conditions of entire runway as closely as possible to the planned 
departure time. Depth of standing water, slush or snow should be measured in a sufficient 
number of places to be representative of the entire length of runway required, particularily at 
the high speed of takeoff roll. 


Make a special point of being sure parking brake is released before starting takeoff on an icy or 
snow covered runway. 


A moderate nose-up elevator during the takeoff ground run on contaminated runways, 
decreases the load on nose wheels improving the takeoff performance. 


If flight conditions permit, leave the landing gear extended (without braking the wheels) for a 
short time after takeoff to remove most of the moisture, snow or slush. 


LANDING 


Braking and steering are less effective on contaminated and/or slippery runways. Also 
hydroplaning may occur on contaminated runways. Use of the rudder to maintain directional 
control until the tires make solid contact with the runway surface may be necessary. 


Prior to reaching 50 ft. above landing surface: 


1. Landing gear - CHECK DN (3 green lights) 
2. Flaps - CHECK DN 


CAUTION 


When operating in icing conditions, the landing procedure must be 
performed with flaps MID and the approach speed, as compared with 
the flaps MID approach speed (Fig. 5-76), must be increased by 6 KIAS. 


3. Approach speed - REFER to Section 5 of this Manual Fig. 5-72 
4. Power - AS REQUIRED 
5. Condition levers - CHECK MAX RPM 


After touchdown: 


6. Brakes - AS REQUIRED 


CAUTION 


Improper use of brakes at high speed and low airplane weight on wheels 
may cause wheel stoppage particularly on low friction runway. Use 
brakes at low speed if possible. 
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7. Reverse - Below 1900 prop RPM, or 5% drop from set value, slowly move the power levers 


approximately 3/4 in. back from the idle detent into the beta range; apply further reverse thrust 
only if required 


CAUTION 
Asymmetrical reverse thrust may be difficult to control on a slippery 
runway. 
NOTE 


When landing at aft C.G. initiate flaps retraction before actuating 
reverse power. 


8. Reverse - AVOID USE below 40 KIAS, approximately. 


At landing completed: 
9. Condition levers - GROUND IDLE 
10. Steering - ENGAGE TAKE OFF (if necessary) 


When parking the airplane, parking brake should not be set immediately, if not necessary: 
chocks or sandbags can be used to prevent the airplane from rolling. 


4.3.26 EXTERNAL NOISE REDUCTION PROCEDURES 


NOTE 


The certificated noise levels of Section 2 (para. 2.22) have been 
determined using normal procedures. 


Do not apply the External Noise Reduction procedure where it would 
conflict with safety or Air Traffic Control clearances or instructions and 
in icing conditions. 


Increased emphasis on improving the quality of our environment requires renewed effort on the 
part of all pilots to minimize the effect of airplane noise on the public. 


A pilot can demonstrate concern for environmental improvement by application of the 
procedure defined below. 


Approach to and departure from an airport should be made so as to avoid prolonged flight at low 
altitude near noise sensitive areas. 


Because the P-180 airplane external noise is higher at higher propellers RPM and with the 
flaps in full down position, the following procedures are suggested to reduce external noise: 


TAKEOFF 


1. Perform the normal takeoff 

2. Flaps - UP as soon as practical 

3. Power - Reduce as practical (torque below 2000 lb.ft) 

4. Condition levers - 1800 RPM (Check maximum torque 2230 lb.ft.) 


NOTE 


With the condition lever to 1800 RPM, the two engines rate of climb 
(Fig. 5-29) will be reduced by 18% maximum when the power available 
is torque limited. 


REISSUED: June 19, 1992 ENAC Approval: 02/171297/SPA Report 6591 
REVISION: B22 March 20, 2002 Date: May 29, 2002 Page 4-53 


P-180 AVANTI PIAGGIO ~ 
SECTION 4 “AERO fp 


NORMAL PROCEDURES 


BEFORE LANDING 

1. Seat belts and no smoking signs - ON 

2. Condition levers - 1800 RPM 

3. Landing Gear (below 180 KIAS) - DN; CHECK 3 GREEN 
4. Flaps (below 170 KIAS) - MID 

5. Autofeather (below 150 KIAS) - ARM; CHECK LIGHT 

6. Landing lights (below 160 KIAS) - AS REQUIRED 

7. Autopilot/Steering - OFF 

8. Cabin pressure barometric condition - CHECK 


LANDING 


Prior to reaching 50 feet above landing surface: 


Landing Gear - CHECK DN (38 green lights) 

Flaps - CHECK MID 

Approach speed - Refer to Fig. 5-76 at Section 5 of this Manual 
Condition levers - CHECK 1800 RPM 


CAUTION 


If max power is required (balked landing, single engine, etc.) advance 
the condition levers forward to 2000 RPM then the power levers to max 
torque or ITT. 


re Cob 


After touchdown: 


5. Brakes - AS REQUIRED 


6. Reverse - AS REQUIRED engage reverse below 1700 propeller RPM, or 5% drop from the set 
value 


7. Reverse - AVOID USE below 40 KIAS, approximately 


At landing completed: 
8. Condition levers - GROUND IDLE 
9. Steering - ENGAGE TAKE OFF (if necessary) 


NOTE 


With the condition levers to 1800 RPM the flaps MID landing distance 
(Fig. 5-76) must be increased approximately by 20% at 10945 lbs., 30% 
at 8500 lbs. 
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5.0 GENERAL 


This section provides all of the required (RAI and FAA regulations) and complementary 
performance information applicable to the airplane. 


5.1 INTRODUCTION TO PERFORMANCE AND FLIGHT PLANNING 


The performance information in this section is based on calculations and design data. 

Effects of conditions not considered on the charts must be evaluated by the pilot. 

Tabulated performance information is presented in increments of temperature, altitude and 
any other variables involved. To obtain exact performance values from tables, it is necessary to 
linearly interpolate between the incremental values. 

The information provided in "Flight Planning Example" paragraph outlines a detailed flight 
plan using the performance charts in this section. Each chart includes its own example to show 
how it is used. 
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5.1.1 FLIGHT PLANNING EXAMPLE 


The following Flight Planning Example illustrates the correct utilization of pertinent data 
presented in this section. 


a. Associated Conditions 
Basic information such as departure and destination airport conditions, enroute conditions, 
basic airplane conditions and factors such as weather, status of the runway, distance of the 
flight, number of passengers, etc., are known when planning a flight. Assume, for example, 
the following conditions: 
1. Departure Airport Conditions 
Outside Air Temperature 19°C 
Pressure Altitude 3000 ft. 
Wind and Direction 20 kts and 120° 
Runway Direction 170° 
2. Cruise Conditions 
Outside Air Temperature -44°C 
Pressure Altitude 35,000 ft. 
Enroute Distance 800 naut. mi. 
Power Setting Maximum Cruise (2000 RPM) 
3. Destination Airport Conditions 
Outside Air Temperature 17°C 
Pressure Altitude 4000 ft. 
Wind and Direction 13 kts and 80° 
Runway Direction 120° 
4. Airplane Configuration 
Basic Weight (Assumed) 7370 lbs. 
Fuel Tanks 330 gal. 
Occupants 5 at 170 lbs. each 
Baggage 200 Ibs. 
b. Airplane Loading 
Use the information given in Section 6 (Weight and Balance) of this handbook to determine 
the airplane weight and center of gravity. 
After proper utilization of the information provided, assume the following weights have 
been determined for consideration in the Flight Planning Example: 
1. Basic Weight 7370 lbs. 
2. Occupants(5 at 170 lbs. each) 850 lbs. 
3. Baggage 200 lbs. 
4. Fuel(808 gal at 6.7 lbs./gal.) 2030 lbs. 
5. Ramp Weight (total of above) 10450 lbs. 
6. Landing Weight (Takeoff Weight minus Total Fuel Required) 9117 lbs. 
The landing weight cannot be determined until the weight of the fuel to be used has been 
established. 
Check the ramp weight is below the approved maximum. Determine that weight and 
balance calculations have shown the C.G. position to be within the approved limits. 
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c. Takeoff 
Distance Conditions of the departure airport and takeoff weight should be applied to the 
appropriate Takeoff Distance graph to determine the length of runway necessary. Takeoff 
conditions for the Flight Planning Example are listed below: 


1. Wind 20 kts 
2. Angle between Flight Path and Wind 50° 
3. Head Wind Component (from Wind Component Graph) 13 kts 
4. Outside Air Temperature 19°C 
5. Pressure Altitude 3000 ft. 
6. Takeoff Weight (Ramp Weight — Fuel for Taxi) (10450 — 50) 10400 lbs. 
Using the Normal Takeoff over 50 feet graph the takeoff distances are as follows: 

1. Total Distance 2910 ft. 
2. Ground Run 1970 ft. 

d. Climb 


Entering the example conditions of the departure airport and the cruise altitude into the 
Time, Fuel and Distance to Climb graph yields the following: 


1. Time to Climb 17 minutes 

2. Fuel to Climb 208 lbs. 

3. Distance to Climb 66 naut. mi. 
NOTE 


The effect of winds aloft must be considered by the pilot when 
computing climb, cruise, and descent performance. 


e. Descent 


Entering the cruise and destination airport conditions into the Time, Fuel and Distance to 
Descend graph yields the following: 


1. Rate of Descent 3000 FPM 
2. Time to Descend 11 minutes 
3. Fuel to Descend 67 lbs. 
4. Distance to Descend 58 naut. mi. 
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f. Cruise 


The total cruise distance can be obtained by subtracting the previously calculated distance 
to climb and distance to descend from the total enroute distance. For example: 


Cruise Distance 
= Enroute Distance — Climb Distance — Descent Distance 
= 800 — 66 — 58 
= 676 nautical miles 


From Pressure Altitude vs OAT Chart and Power Setting Table for Maximum Cruise (2000 
RPM, ISA +10° C) the cruise airspeeds are 358 knots at 10000 lbs. and 364 knots at 9000 
lbs. Extrapolating these values for 9700 lbs. (estimated average cruise weight), the cruise 
speed is 360 knots. 


From the same table, Fuel Flow is 5386 lbs./hr. (total) 
Cruise time and fuel may be calculated as follows: 
Cruise Time 


= Cruise Distance/Cruise Speed 
= 676/360 
= 1.88 hours or 1138 minutes 


Cruise Fuel 


= Fuel Flow x Cruise Time 
= 536 x 1.88 
= 1008 lbs. 


The above data can be used to verify the estimated average cruise weight as follows: 


Average Cruise Weight 
= Ramp Weight — (Fuel for Taxi and Takeoff + Climb Fuel) — Cruise Fuel 
2 


= 10450 — (50 + 208) — 1008 
2 
= 9688 lbs. 


From the Power Setting Table, the cruise speed is 360 knots for 9688 lbs. 
Applying the above cruise time and cruise fuel formula results in the following figures: 


Cruise Time 
= 1.88 hours or 113 minutes 


Cruise Fuel 
= 536 x 1.88 
= 1008 lbs. 
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g. Total Flight Time 


The total flight time is determined by adding the time to climb, cruise time, and time to 
descend. The following flight time is required for this Flight Planning Example: 


Total Flight Time 
= Time to Climb + Cruise Time + Time to Descend 
=174+118+11 
= 141 minutes 


h. Total Fuel Required 


The total fuel required can be determined by adding fuel for taxi and takeoff, fuel to climb, 
cruise fuel, and fuel to descend. The determined total fuel in pounds, divided by 6.7 will give 
the total fuel in gallons to be used for the flight. 


Total Fuel Required 
= Fuel for taxi and takeoff + Fuel to climb + Cruise fuel + Fuel to descend 
= 50 + 208 + 1008 + 67 
= 13383 lbs. (200 gallons) 
i. Landing Distance 


Subtracting the total fuel required from the takeoff weight of the airplane gives the landing 
weight: 


Landing Weight 
= Ramp Weight — Total Fuel Required 
= 10450 — 1333 
= 9117 lbs. 


Destination airport conditions applied to the Wind Component graph gives the following 
head wind component for the Flight Planning Example: 


The angle between the flight path and wind is 120° — 80° = 40°. 
Therefore, the Head Wind Component is 10 knots. 


From the Landing Distance over 50 Feet (with Reversing) graph with the destination 
airport conditions, the distances required for landing for the Flight Planning Example are 


as follows: 
(1) Total Distance 2435 ft. 
(2) Total Roll 1425 ft. 
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5.2. EFFECT OF BOUNDARY LAYER DEGRADATION ON PERFORMANCE 


This airplane is characterized by extensive natural laminar flow over the forward and main 
wings. 

Insect debris, dirt in general or rain, may force the boundary layer to become turbulent 
prematurely and the performances are affected by the loss of laminar flow. 


The extension of laminar flow as function of the surface contamination is very difficult to 
determine; however, loss of performance, substantiated by flight test data, relative to the 
condition of fully turbulent flow from five percent of the chord, are indicated, if significant, in 
each performance graph or table contained in this section. 


5.3 PERFORMANCE GRAPHS 


5.3.1 HOW TO USE THE GRAPHS 


1. A reference line indicates where to begin following the guidelines. Always project to the 
reference line first, then follow the guidelines to the next known item by maintaining the 
same PROPORTIONAL DISTANCE between the guideline above and guideline below the 
projected line. For instance, if the projected line intersects the reference line in the ratio of 
30% down/70% up between the guidelines, then maintain this same 30%/70% relationship 
between the guidelines all the way to the next known item or answer. 


2. The associated conditions define the specific conditions from which performance parameters 
have been determined. They are not intended to be used as instructions; however, 
performance values determined from charts can only be achieved if the specified conditions 
exist. 


3. Notes have been provided to approximate performance with the anti-ice systems on and no 
ice accretion on the unprotected parts. The effect will vary, depending upon airspeed, 
temperature and altitude. At lower altitudes, where operation on the torque limit is possible, 
the effect of turning the anti-ice systems on will be less, depending upon how much power 
can be recovered without exceeding the ITT or torque limits. 


4. The takeoff and landing performance contained in this Section was obtained using the 
procedures outlined in Section 4 of this Pilot’s Operating Handbook. The takeoff and 
accelerate-stop graphs are based on the power value obtained from the associated TAKEOFF 
POWER eraph. Torque was allowed to increase with increasing airspeed. 
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Figure 5-1. TEMPERATURE CONVERSION 
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Figure 5-3. INCHES VS. MILLIMETERS CONVERSION 
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Figure 5-5. POUNDS VS. KILOGRAMS CONVERSION 
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Figure 5-9. ALTIMETER CALIBRATION 
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Figure 5-16. TORQUE VS.SHAFT HORSEPOWER 
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Figure 5-17. TAKEOFF POWER TORQUE 
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Figure 5-25. TWIN ENGINE CLIMB FUEL FLOW - FLAPS MID 
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ASSOCIATED CONDITIONS . 
MAXIMUM CLIMB POWER - 2000 RPM 
BLEED AIR NORMAL - ICE PROTECTION OFF 
FLAPS AND GEAR RETRACTED 
CLIMB SPEED 154 KIAS TO 30000 FT 
2400 DECREASING 1 KIAS PER 1000 FT ABOVE 30000 FT 
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Figure 5-27. TWIN ENGINE CLIMB TORQUE - FLAPS RETRACTED 
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ASSOCIATED CONDITIONS : 
MAXIMUM CLIMB POWER - 2000 RPM 
BLEED AIR NORMAL - ICE PROTECTION OFF 
FLAPS AND GEAR RETRACTED 
CLIMB SPEED 154 KIAS TO 30000 FT 
DECREASING 1 KIAS PER 1000 FT ABOVE 30000 FT 


NO APPRECIABLE FUEL FLOW CHANGES ARE EXPECTED 
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Figure 5-28. TWIN ENGINE CLIMB FUEL FLOW - FLAPS RETRACTED 
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PIAGGIO ZY P-180 AVANTI 
AERO v2 SECTION 5 
PERFORMANCE 


ONE ENGINE INOPERATIVE CLIMB TORQUE 
FLAPS RETRACTED 


ASSOCIATED CONDITIONS : 
MAXIMUM CLIMB POWER - 2000 
BLEED AIR NORMAL - ICE PROTECTION OFF 
FLAPS AND GEAR RETRACTED 
INOPERATIVE PROPELLER FEATHERED 
CLIMB SPEED 140 KIAS. 


EXAMPLE : 
IOAT Ss °c 
PRESSURE ALTITUDE 10000 FT 
TORQUE SETTING 2230 LBS<FT 


2400 


TORQUE LIMIT 2230 LBS~FT 


2200 


2000 


1800 


1600 


TORQUE SETTING - LBS~=FT (PER ENGINE?) 


1400 


1200 


1000 


-60 -40 -20 ° 20 40 60 
INDICATED OUTSIDE AIR TEMPERATURE - *C 
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Figure 5-33. ONE ENGINE INOPERATIVE CLIMB TORQUE - FLAPS RETRACTED 
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P-180 AVANTI PIAGGIO 
SECTION 5 AERO 


PERFORMANCE 


ONE ENGINE INOPERATIVE CLIMB FUEL FLOW 
FLAPS RETRACTED 


: ASSOCIATED CONDITIONS : 
: MAXIMUM CLIMB POWER - 2000 RPM 
BLEED AIR NORMAL —- ICE PROTECTION OFF 
FLAPS AND GEAR RETRACTED 
INOPERATIVE PROPELLER FEATHERED 
CLIMB SPEED 140 KIAS. 


|] EXAMPLE .: 

| TOAT Ss °c 

| PRESSURE ALTITUDE 10000 FEET 
| FUEL FLOW 510 LBS/H 
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Figure 5-34. ONE ENGINE INOPERATIVE CLIMB FUEL FLOW - FLAPS RETRACTED 
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ONE ENGINE INOPERATIVE CLIMB 


ASSOCIATED CONDITIONS : 
MAXIMUM CLIMB POWER —- 2000 RPM 
S* BANK TOWARDS OPERATIVE ENGINE 
BLEED AIR NORMAL - ICE PROTECTION OFF 
FLAPS AND GEAR RETRACTED 
INOPERATIVE PROPELLER FEATHERED 
CLIMB SPEED 140 KIAS 


NOTES , 
1) NATURAL LAMINAR FLOW DEGRADATION EFFECT 
IS A REDUCTION OF 70 FT/MIN. 
2) DURING OPERATION WITH ANTI-ICE SYSTEMS 
ON.IF ORIGINAL POWER CANNOT BE RESET. 
RATE OF CLIMB MAY DECREASE 350 FT/MIN 
MAXIMUM. 


-60 -40 -20 ° 20 40 
INDICATED OUTSIDE AIR TEMPERATURE —°C 


- FLAPS RETRACTED 


EXAMPLE 1. 
IOAT 


5 °c 


WEIGHT C4536 KGS) 10000 LBS 
PRESSURE ALTITUDE 10000 FT 


RATE OF CLIMB 


850 FT/MIN 


11000 1ogoo 9000 


WEI GH - LBS 


5000 


4500 4000 
WEIGHT —- KILOGRAMS 


3500 


1500 


1000 


S00 


RATE OF CLIMB - FT/MIN 
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FT 


PRESSURE ALTITUDE 


34000 


32000 


30000 


28000 


26000 


24000 


22000 


20000 


18000 


16000 


ONE ENGINE INOPERATIVE SERVICE CEILING 


ASSOCIATED CONDITIONS :; NOTES : 
GEAR AND FLAPS RETRACTED 1) SERVICE CEILING IS THE PRESSURE ALTITUDE 
MAXIMUM CLIMB POWER - 2000 RPM WHERE THE RATE OF CLIMB IS SO FPM WITH 
9° BANK TOWARDS OPERATIVE ENGINE ONE ENGINE INOPERATIVE. 


ICE PROTECTION OFF - BLEED AIR NORMAL 
2) NATURAL LAMINAR FLOW DEGRADATION EFFECT 
INOPERATIVE PROPELLER FEATHERED. IS A CEILING REDUCTION OF 1500 FT. 


EXAMPLE :;: 3) DURING OPERATION WITH ANTI-ICE SYSTEMS 
OUTSIDE AIR TEMPERATURE -15 °c ON,IF ORIGINAL POWER CANNOT BE RESET, 


WEIGHT 10500 LBS CEILING MAY DECREASE 4500 FT MAXIMUM. 
PRESSURE ALTITUDE 24330 FT 


-60 -5So0 -40 -30 -20 -10 ° 10 20 
INDICATED OUTSIDE AIR TEMPERATURE -°*C 
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AERO fp SECTION 5 
PERFORMANCE 


INTENTIONALLY LEFT BLANK 
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Prs0 Avant PIAGGIO 47) 
SECTION 5 AERO J- 
PERFORMANCE 
MAXIMUM CRUISE POWER 
2000 RPM 
ISA - 30°C 
PRESSURE IOAT ENGINE | FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW 11000LBS | 10000 LBS 9000 LBS 
(4990 KG) (4536 KG) (4082 KG) 
FEET °C °F LB FT LBS/HR LBS/HR TAS | IAS | TAS | IAS | TAS | IAS 
0 -9 15 1450 448 896 244 | 260 | 244 | 260 | 244 | 260 
5000 18 1 1558 418 836 262 | 260 | 262 | 260 | 262 | 260 
10000 27 17 1659 393 786 281 | 260 | 281 | 260 | 281 | 260 
15000 36 33 1759 374 748 302 | 260 | 302 | 260 | 3802 | 260 
20000 45 48 1848 362 724 325 | 260 | 325 | 260 | 325 | 260 
23000 50 57 1916 361 722 340 | 260 | 340 | 260 | 340 | 260 
25000 53 63 1973 362 724 300 | 260 | 350 | 260 | 3850 | 260 
27000 56 69 2039 368 736 361 | 260 | 361 | 260 | 3861 | 260 
28000 58 72 2076 373 746 366 | 260 | 366 | 260 | 3866 | 260 
29000 60 75 2034 366 732 367 | 256 | 367 | 256 | 3867 | 256 
31000 64 83 1888 342 684 363 | 245 | 363 | 245 | 3863 | 245 
33000 68 90 1753 321 642 360 | 234 | 360 | 234 | 3860 | 234 
30000 72 98 1629 301 602 306 | 223 | 356 | 223 | 356 | 223 
37000 74 | -102 1522 284 568 304 | 213 | 354 | 2138 | 354 | 213 
39000 74 | -102 1433 271 542 304 | 203 | 354 | 203 | 354 | 203 
41000 74 | -102 1353 209 518 304 | 194 | 354 | 194 | 3854 | 194 
NOTE 1: 


Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 
NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-37. MAXIMUM CRUISE POWER - 2000 RPM - ISA - 30°C 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 5 
PERFORMANCE 


MAXIMUM CRUISE POWER 


2000 RPM 
ISA - 20°C 
PRESSURE IOAT ENGINE FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW i000 LES. || 40000 LES 9000 LBS 

(4990 KG) (4536 KG) (4082 KG) 

FEET °C °F LB - FT LBS/HR LBS/HR TAS ; IAS | TAS | IAS | TAS | IAS 
0 1 34 1478 454 908 249 | 260 | 249 | 260 | 249 | 260 
5000 -8 17 1589 425 850 267 | 260 | 267 | 260 | 267 | 260 
10000 -17 2 1694 401 802 286 | 260 | 286 | 260 | 286 | 260 
15000 -26 | -14 1797 382 764 808 | 260 | 308 | 260 | 3808 | 260 
20000 -34 | -29 1890 370 740 382 | 260 | 332 | 260 | 332 | 260 
23000 -39 | -38 1961 370 740 348 | 260 | 348 | 260 | 348 | 260 
25000 -42 | -44 2020 372 744 358 | 260 | 358 | 260 | 3858 | 260 
27000 -45 | -50 2088 379 758 370 | 260 | 3870 | 260 | 3870 | 260 
28000 -47 | -53 2126 384 768 3875 | 260 | 375 | 260 | 3875 | 260 
29000 -49 | -56 2084 377 754 376 | 256 | 376 | 256 | 376 | 256 
31000 -53 | -64 1986 353 706 373 | 245 | 8738 | 245 | 373 | 245 
38000 -57 | -71 1798 331 662 369 | 234 | 369 | 234 | 3869 | 234 
35000 -62 | -79 1672 311 622 365 | 223 | 365 | 223 | 3865 | 223 
37000 -64 | -83 1563 293 586 363 | 2138 | 363 | 213 | 363 | 213 
39000 -64 | -83 1471 279 558 363 | 203 | 363 | 203 | 363 | 203 
41000 -65 | -84 1267 246 492 351 | 187 | 357 | 190 | 3863 | 194 


NOTE 1: 


Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 


NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-38. MAXIMUM CRUISE POWER - 2000 RPM - ISA - 20°C 
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Prs0 Avant PIAGGIO 47) 

SECTION 5 AERO J- 

PERFORMANCE 

MAXIMUM CRUISE POWER 
2000 RPM 
ISA - 10°C 
PRESSURE IOAT ENGINE | FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW 11000LBS | 10000 LBS 9000 LBS 
(4990 KG) (4536 KG) (4082 KG) 
FEET °C °F LB + FT LBS/HR LBS/HR TAS | IAS | TAS | IAS | TAS | IAS 
0 11 52 1505 460 920 253 | 260 | 253 | 260 | 253 | 260 

5000 2 36 1619 432 864 272 | 260 | 272 | 260 | 272 | 260 
10000 7 20 1728 410 820 292 | 260 | 292 | 260 | 292 | 260 
15000 15 5 1834 392 784 315 | 260 | 315 | 260 | 315 | 260 
20000 24 10 1931 381 762 339 | 260 | 339 | 260 | 339 | 260 
23000 28 19 2005 381 762 300 | 260 | 355 | 260 | 3855 | 260 
25000 32 25 2066 383 766 366 | 260 | 366 | 260 | 3866 | 260 
27000 30 bl 2136 391 782 378 | 260 | 378 | 260 | 378 | 260 
28000 36 33 2176 396 792 384 | 260 | 384 | 260 | 384 | 260 
29000 38 37 2133 389 7178 385 | 256 | 385 | 256 | 385 | 256 
31000 42 44 1982 364 728 381 | 245 | 381 | 245 | 3881 | 245 
33000 47 52 1842 341 682 378 | 234 | 378 | 234 | 3878 | 234 
30000 51 60 1691 317 634 3873 | 222 | 374 | 223 | 374 | 228 
37000 54 65 1496 285 570 363 | 207 | 369 | 211 | 373 | 2138 
39000 59 67 1271 249 498 349 | 189 | 355 | 193 | 3861 | 197 
41000 56 69 1084 218 436 341 | 176 | 348 | 180 

NOTE 1: 


Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 


NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-39. MAXIMUM CRUISE POWER - 2000 RPM - ISA - 10°C 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 5 
PERFORMANCE 


MAXIMUM CRUISE POWER 


2000 RPM 
ISA 
PRESSURE IOAT ENGINE FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW i000 LES. || 40000 LES 9000 LBS 

(4990 KG) (4536 KG) (4082 KG) 

FEET °C °F LB - FT LBS/HR LBS/HR TAS | IAS | TAS | IAS | TAS | IAS 
0 21 70 1532 468 936 208 | 260 | 258 | 260 | 258 | 260 
5000 12 54 1649 442 884 277 | 260 | 277 | 260 | 277 | 260 
10000 4 39 1761 419 838 298 | 260 | 298 | 260 | 298 | 260 
15000 5 23 1870 401 802 321 | 260 | 321 | 260 | 321 |) 260 
20000 -13 8 1971 391 782 346 | 260 | 346 | 260 | 346 | 260 
23000 -18 0 2047 391 782 363 | 260 | 363 | 260 | 363 | 260 
25000 -21 -6 2110 394 788 374 | 260 | 3874 | 260 | 374 | 260 
27000 -24 | -12 2188 401 802 386 | 260 | 386 | 260 | 3886 | 260 
28000 -26 | -15 2112 390 780 386 | 255 | 389 | 257 | 392 | 259 
29000 -28 | -19 2019 374 748 383 | 249 | 386 | 251 | 390 | 2538 
31000 -33 | -27 1843 345 690 377 | 2386 | 382 | 239 | 3885 | 241 
38000 -37 | -35 1670 318 636 3870 | 223 | 375 | 226 | 380 | 230 
35000 -42 | -43 1509 291 582 863 | 211 | 868 | 214 | 374 | 217 
37000 -45 | -48 1320 260 520 351 | 195 | 357 | 199 | 3863 | 202 
39000 -46 | -50 1127 228 456 335 | 177 | 343 | 181 | 3850 | 186 
41000 47 | -53 948 199 398 335 | 168 


NOTE 1: 

Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 

NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-40. MAXIMUM CRUISE POWER - 2000 RPM - ISA 
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Prs0 Avant PIAGGIO 77) 
SECTION 5 AERO J- 
PERFORMANCE 
MAXIMUM CRUISE POWER 
2000 RPM 
ISA + 10°C 
PRESSURE IOAT ENGINE | FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW 11000LBS | 10000 LBS 9000 LBS 
(4990 KG) (4536 KG) (4082 KG) 
FEET °C °F LB + FT LBS/HR LBS/HR TAS | IAS | TAS | IAS | TAS | IAS 
0 32 89 1558 477 954 262 | 260 | 262 | 260 | 262 | 260 
5000 23 73 1678 452 904 282 | 260 | 282 | 260 | 282 | 260 
10000 14 57 1793 430 860 303 | 260 | 303 | 260 | 38038 | 260 
15000 6 42 1906 413 826 327 | 260 | 327 | 260 | 3827 | 260 
20000 3 27 2010 401 802 303 | 260 | 353 | 260 | 353 | 260 
23000 7 19 2089 401 802 370 | 260 | 370 | 260 | 370 | 260 
25000 11 13 2154 403 806 382 | 260 | 382 | 260 | 382 | 260 
27000 15 6 2017 379 758 381 | 250 | 384 | 252 | 3887 | 254 
28000 17 2 1929 364 728 379 | 244 | 382 | 246 | 3885 | 248 
29000 19 2 1841 300 700 376 | 238 | 379 | 240 | 383 | 248 
31000 23 10 1671 322 644 369 | 225 | 374 | 229 | 378 | 231 
33000 28 18 1506 295 590 361 | 212 | 367 | 216 | 372 | 219 
30000 -33 | -27 1344 268 536 301 | 198 | 358 | 202 | 364 | 206 
37000 36 32 1178 240 480 338 | 183 | 346 | 187 | 353 | 191 
39000 37 34 1000 210 420 - - 329 | 169 | 338 | 174 
41000 7 7 = 5 = = = = = = 7 
NOTE 1: 


Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 


NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-41. MAXIMUM CRUISE POWER - 2000 RPM - ISA + 10°C 
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PIAGGIO ZY P-180 AVANTI 
AERO fp SECTION 5 
PERFORMANCE 


MAXIMUM CRUISE POWER 


2000 RPM 
ISA + 20°C 
PRESSURE IOAT ENGINE | FUELFLOW|) TOTAL AIRSPEED KNOTS 

ALTITUDE TORQUE | PERENG. | FUEL FLOW SocoLEe I aucae eS. Il foouetan 
(4990 KG) (4536 KG) (4082 KG) 
FEET °C | OF LB + FT LBS/HR LBS/HR_ | TAS | IAS | TAS | IAS | TAS | IAS 
0 42 | 107 1584 489 978 267 | 260 | 267 | 260 | 267 | 260 
5000 33 | 91 1707 464 928 287 | 260 | 287 | 260 | 287 | 260 
10000 24 | 76 1825 441 882 309 | 260 | 309 | 260 | 309 | 260 
15000 16 | 61 1941 423 846 333 | 260 | 333 | 260 | 333 | 260 
20000 8 | 46 2048 411 822 360 | 260 | 360 | 260 | 360 | 260 
23000 BR. || 37 2118 408 816 377 | 259 | 377 | 260 | 377 | 260 
25000 -1 | 30 1961 378 756 374 | 248 | 377 | 250 | 379 | 252 
27000 Be | 22 1795 350 700 370 | 237 | 373 | 239 | 376 | 241 
28000 8 | 18 1715 336 672 367 | 231 | 370 | 233 | 374 | 236 
29000 10 | 15 1635 323 646 365 | 225 | 368 | 228 | 371 | 230 
31000 -14 | 6 1478 296 592 357 | 212 | 362 | 216 | 366 | 218 
33000 19 | -2 1323 270 540 347 | 199 | 353 | 203 | 359 | 206 
35000 -24 | -10 1186 247 494 336 | 185 | 344 | 190 | 351 | 194 
37000 -27 | -16 1042 221 442 319 | 168 | 331 | 174 | 340 | 180 
39000 -28 | -19 866 192 384 = - = — | 317 | 159 

41000 - | - 7 a 

NOTE 1: 


Natural Laminar Flow Degradation effect is a speed reduction of 5%, maintaining torque as 
indicated in the Table. 
NOTE 2: 


During operation with Anti Icing systems on, torque may decrease 20%, true airspeed 30 knots 
and fuel flow 10%, approximately. 

If original power is reset, fuel flow may increase approximately 30LB/H/ENGINE, and speed 
remains unchanged. 


Figure 5-42. MAXIMUM CRUISE POWER - 2000 RPM - ISA + 20°C 
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Prs0 Avant PIAGGIO 77) 
SECTION 5 AERO J- 
PERFORMANCE 
MAXIMUM CRUISE POWER 
2000 RPM 
ISA + 30°C 
PRESSURE IOAT ENGINE | FUEL FLOW TOTAL AIRSPEED KNOTS 
ALTITUDE TORQUE PER ENG. | FUEL FLOW 11000LBS | 10000 LBS 9000 LBS 
(4990 KG) (4536 KG) (4082 KG) 
FEET °C °F LB FT LBS/HR LBS/HR TAS | IAS | TAS | IAS | TAS | IAS 
0 52 | 126 1610 500 1000 271 | 260 | 271 | 260 | 271 | 260 
5000 43 |) 110 1736 475 950 291 | 260 | 291 | 260 | 291 | 260 
10000 35 94 1857 452 904 314 | 260 | 314 | 260 | 314 | 260 
15000 26 79 1976 432 864 339 | 260 | 339 | 260 | 339 | 260 
20000 18 64 1972 402 804 309 | 254 | 360 | 255 | 3861 | 256 
23000 12 53 1783 363 726 307 | 240 | 360 | 242 | 3861 | 248 
25000 7 45 1647 337 674 304 | 230 | 357 | 2382 | 3860 | 234 
27000 3 38 1499 311 622 349 | 218 | 352 | 221 | 356 | 223 
28000 1 34 1425 298 596 345 ency knob becomes necessary, the pilot will be 
informed of this action. Use of this equipment 
in this manner rapidly reduces the oxygen sup- 
ply duration. After the emergency, return the 
controls to their normal position and notify the 
pilot. 


AUTOMATIC PILOT 


The airplane is equipped with an all-electric, type E-4 
automatic pilot system. Control of the system is exercised 
from the autopilot controller unit located on the pilot’s 
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pedestal. Automatic approach equipment is coupled with 
the autopilot system (referto AUTOMATIC APPROACH 
EQUIPMENT, this Section). Release and interlock cir- 
cuits operate automatically to prevent or stop operation 
of the system in the event of electrical system malfunc- 
tion. Both 28-volt dc and 115-volt regulated ac are used 
in the operation of the autopilot system. 


Autopilot Filament Circuit Breaker Switch 


A circuit breaker switch with ON and OFF positions is 
located on the nonessential bus circuit breaker panel. 
When the switch is placed in the ON position, dc power 
from the nonessential bus is supplied to the autopilot fila- 
ments and to the spare inverter which supplies 115-volt 
ac power to the autopilot, if the inverter selector switch 
is in the MAIN or OFF position. Should the inverter 
selector switch be placed in the SPARE position, the 
autopilot and the C-1 amplifier are automatically discon- 
nected and the spare inverter then obtains power from 
the emergency dc bus and supplies power for the flight 
and engine instruments. See figure 1-25. 


Power (Pilot) Switch 
This ON-OFF switch (22, figure 1-12), when placed in 
the ON position, applies power to the autopilot control 


AUTOPILOT 
CONTROLS 


ON PILOTS PEDESTAL 


AUTOPILOT 
ENGAGING 
: LEVERS 

y (ON PEDESTAL QUADRANT) 


Section IV 


circuits and units. The power switch cannot be moved to 
the ON position under any of the following conditions: 


1. Autopilot circuit breakers are tripped. 

2. Regulated ac power supply is less than 90 volts. 
3. Power has been supplied for less than two minutes. 
4 


. Either release button (on control wheels) is 
depressed. 


а 


. Turn knob is not in its detent. 
6. Engage and release levers are in ON position. 


7. Automatic approach selector switch is not in 
AUTOMATIC PILOT position. 


Тһе power switch will return to the OFF position under 
the following conditions: 


1. Regulated ac power drops to 75 volts. 
2. Either release button (on control wheels) is 
depressed. 
Note 
If the power switch trips to the OFF position 
for either reason given above, it cannot be reset 
in the ON position if any of the conditions pre- 
viously listed exists. 


3 


. Autopilot controls are improperly operated. 


AUTOPILOT 
CONTROLLER 
(ON AFT PEDESTAL) 7 


Figure 4-16 
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Engage and Release Levers 


Three levers (3, figure 1-11) on the quadrant section of 
the pedestal are provided for mechanically engaging and 
releasing the aileron, elevator, and rudder control units 
of the autopilot system. The levers are individually marked 
A, E, and R. The positions placarded on the quadrant 
are ON (aft) and OFF (forward). The levers can be 
positioned together or individually. 


Release Buttons 

An autopilot release switch button (9, figure 1-5, 2, figure 
1-6) is mounted in the outboard tip of each control 
wheel. The release buttons are provided so that either 
pilot can instantly release the autopilot and take over 
manual control of the airplane, without moving his hands 
from the control wheel. When either release button is 
depressed, the primary power circuit to the pedestal con- 
troller unit is broken and the power switch returns to 
the OFF position. 


Turn and Trim Knobs 


A turn knob (4, figure 1-12) on the top of the controller 
unit has a detent at its centered position for flight at a 
constant heading. Rotating the knob to the left or right 
of its center position results in a coordinated, banked 
turn in the desired direction. Pitch trim knobs (7, 24, fig- 
ure 1-12) are mounted on each side of the autopilot con- 
troller. Placards on the controller unit, marked "Glide" 
and “Climb,” indicate the direction that the pitch trim 
knobs should be turned to obtain climb or descent. An 
aileron trim knob (6, figure 1-12), on the aft face of 
the controller unit, is normally used for wings-level flight 
after autopilot engagement. Banked turns are usually 
accomplished with the turn knob. 


Note 

Continuous automatic alignment of the signal 
system with the attitude of the airplane on all 
three axes is provided whenever the autopilot 
is not engaged. With the power (pilot) switch 
on, operation of the aileron trim knob will 
only shift the point at which synchronization 
occurs in the autopilot system without aligning 
the trim indicator. The purpose of the trim knob 
is to trim the roll axis for wings-level flight after 
the autopilot is engaged. 


Altitude Control Switch 


The altitude control switch (8, figure 1-12), on the aft 
face of the autopilot controller unit, automatically main- 
tains the airplane at the pressure altitude at which it is 
flying at the moment the switch is turned on. 


Compass Slaving Switch 


A compass slaving switch (22, figure 1-4), on the bulk- 
head behind the pilot, has positions IN and OUT. Nor- 
mally the switch is left in the IN position, With the 
autopilot power switch ON and the slaving switch OUT, 
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the autopilot continues to steer the airplane but the gyro 
indicator is not affected by signals from the remote com- 
pass transmitter. The gyro indicator will precess and 
autopilot course will respond to the precession. If the 
autopilot power switch is OFF and the slaving switch is 
OUT, the indicator will act independently as a directional 
gyro. The compass slaving switch is provided primarily 
for use in the polar regions where compass operation is 
erratic and it is desired to deslave the gyro compass system 
from the remote magnetic compass transmitter. 


| CAUTION I 


The compass slaving switch must not be cycled 
more than once in any ten-minute period to pre- 
vent possible damage to gyros as the result of 
repeated fast erection cycles. 


Trim Indicator 

A trim indicator unit (figure 4-16) on the autopilot con- 
troller provides visual indication of the signal system in 
three axes of movement. Alignment of the index lines is 
an indication of airplane trim. If a signal is constantly 
being produced to maintain the desired airplane attitude, 
the corresponding index line will show the magnitude of 
the signal (out of trim). 


Autopilot Off Indicator Light 


An amber indicator light (10, figure 1-12), placarded 
"Autopilot OFF," is located on the pedestal below the 
autopilot controller unit. The light operates as a warning 
when the power supply to the autopilot system is inter- 
rupted and the engaging levers are still in the ON 
position, 


NORMAL OPERATION OF AUTOMATIC PILOT 


On Entering the Airplane 
1. Power switch — OFF. 


2. Engaging levers — Check OFF. 
3. Flight controls — Check for freedom of movement. 


4. Automatic approach selector switch — AUTO- 
PILOT. 


Ground Test 


1. Check the freedom of all controls from one extreme 
control position to the other, and turn on airplane 
regulated ac power and the localizer and glide- 
slope receivers. 


2. Check the ac voltmeter. Regulated voltage should 
read 115 (--2.5) volts. Check the dc voltmeter. It 
should read 28 (--0.5) volts. These voltages must 
not vary or hunt; if they do, erratic autopilot 
operation will result. 
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3. Wait for the directional indicator gyro to level 
and orient to magnetic north. During this time 
(two minutes) the autopilot power switch remains 
locked in OFF position. 

4. Turn power switch to ON. 


5. Check the trim meters on the autopilot controller. 
The meter needles should be approximately cen- 
tered and stationary. If one or more of the meters 
indicates a full scale deflection, do not engage the 
autopilot until the cause of the deflection has been 
corrected. 


6. Check to see that the approach localizer ready 
light above the selector switch is operating. 


7. Check the directional indicators (slaved) and 
make sure they indicate the proper magnetic 
heading. 

Note 

The control column counterbalance weight will 
prevent the autopilot from assuming full ele- 
vator control in a ground test. During the tests, 
hold the control column back to neutral and 
rest the feet on the rudder pedals. When a tend- 
ency to move in the correct direction in response 
to test is noted, proceed to the next test step. 
Accomplish the checks as rapidly as possible in 
order to avoid excessive loads on the autopilot 
control system. 


8. With controls neutral, move the autopilot engage 
levers to the ON position. 


9. Rotate the top of the pitch trim knob aft (nose 
up). The control column should tend to move aft. 


10. Rotate the pitch trim knob forward (nose down). 
The control column should tend to move forward. 


11. Rotate the aileron trim knob counterclockwise. 
The control wheel should rotate counterclockwise. 


12. Rotate the aileron trim knob clockwise. The con- 
trol wheel should rotate clockwise. 


13. Move the turn knob on the top of the autopilot 
controller counterclockwise approximately 15°. 
The control wheel should start to rotate counter- 
clockwise and the left rudder pedal should move 
forward slowly. Return the knob to detent. The 
control wheel should slowly return to neutral, but 
the rudder pedals will remain in the position in 
which they stopped. 


14. Repeat step 13 for clockwise rotation. 


15. Pull control column aft. The trim tab wheel should 
move for nose down trim. 


16. Push control column forward. The trim tab wheel 
should move for nose up trim. 
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17. Check overpowering of trim tab servo by moving 
trim tab wheel against the servo motion in both 
directions. 


18. Turn the altitude control switch on. The elevator 
trim meter will deflect upwards. Moving the con- 
trol column aft will return the (гіт meter to cen- 
ter, where it will remain. 


19. Pull the control column aft of neutral and hold 
against the servo force. As the elevator engaging 
lever is moved to disengage OFF position, the 
force required to hold the control column should 
suddenly decrease. 


20. Rotate the aileron wheel left or right from neu- 
tral and hold against the servo force. As the 
aileron engaging lever is moved to the disengage 
OFF position, the force required to hold the wheel 
should suddenly decrease. 


21. Push the rudder pedal left or right from neutral 
and hold against the servo force. As the rudder 
engaging lever is moved to the disengage OFF 
position, the force required to hold the pedal 
should suddenly decrease. 


22. Push pilot's autopilot release button. The power 
and altitude control switches should snap auto- 
matically to OFF position and lock. 


23. Manually check the controls to be sure that they 
are free. 


During Flight 


The autopilot can be engaged with complete safety dur- 
ing straight and level flight, normal climb, or normal 
descent. It should not be engaged when the airplane is 
turning. If the autopilot is engaged during climb or 
descent, the airplane will continue to fly in that attitude 
until the pitch control knobs are moved to change atti- 
tude. If a condition unfavorable to operation of the auto- 
pilot occurs, or if the controls are improperly operated, 
automatic release and interlock circuits cut the power 
supply to the system and the autopilot cannot again be 
operated until the proper conditions exist. 


Engaging Procedure 
Engage the autopilot as follows: 


1. DC voltmeter and selector switch — Check for 28 
volts on BUS position. 


2. AC voltmeter and selector switch — Check for 115 
volts in the MAIN INV and SPARE INV positions, 


3. Trim airplane manually for hands-off flight. 


If autopilot is turned on without trimming air- 
plane for hands-off flight, unnecessary strains 
are imposed on the system. 
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4. Turn knob — Detent. 
5. Automatic approach — AUTOMATIC PILOT. 
6. Power switch — ON. 
7. Engage levers — ON. 


8. Aileron knob and pitch knobs— Adjust so that 
trim indicator is aligned. 


9. Altitude control switch — On at desired altitude. 


е If altitude control switch is turned to ON dur- 
ing climb or descent, airplane will immediately 
level out and hold altitude at which switch was 
turned on. When altitude control switch is 
turned to OFF, airplane will immediately return 
to flight attitude held when the switch was 
turned on. 


е The copilot's selector valve on the flight instru- 
ment panel should not be moved while the alti- 
tude control switch is on. Changing the static 
selector valve setting while the altitude control 
switch is on will cause the airplane to change 
attitude very suddenly. 


Climb and descent are effected by rotating the pitch trim 
knobs on the pedestal controller. The change in attitude 
will be proportional to the amount of knob rotation, and 
the airplane will remain in the new attitude as long as 
the knobs are displaced. Coordinated turns are made by 
rotating the turn knob on the pedestal controller. The 
resultant rate of turn will be proportional to the amount 
of turn knob deflection. The airplane will continue turn- 
ing as long as the turn knob is displaced. Climbing turns 
or descending turns can be obtained by coordinated use 
of the turn knob and pitch trim knobs. Aileron trim can 
be altered by rotating the aileron trim knob on the con- 
troller. Automatic pitch trim control is obtained through 
the action of a servo motor on the elevator trim tab. 
When the altitude control is on, the pitch turn knobs 
are inoperative. On long flights over water or over ter- 
rain of known altitude, the "attitude" condition will be 
found the most satisfactory, from an economy of fuel 
consumption viewpoint. In this condition the autopilot 
will maintain the airplane in a level flight attitude and 
the altitude of the airplane will vary as thermal condi- 
tions change. In mountainous regions or in areas where 
ground altitude variations have not been accurately deter- 
mined, the "altitude" condition is desirable. In the "alti- 
tude" condition (altitude switch at ON), the autopilot 
will be constantly changing the airplane pitch attitude, to 
compensate for loss or gain of altitude due to the ther- 
mal conditions. Control of the airplane's power setting 
will have to be exercised to maintain the airplane air- 
speed at the desired level for all attitude conditions 
encountered while flying in this manner. The "altitude" 
condition should not be used when icing conditions are 
encountered. The added weight of accumulated ice on 
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the wings causes a reduction in airspeed and loss of alti- 
tude. If the altitude switch is on, the autopilot will 
attempt to hold altitude by increasing the up-elevator 
force, thereby further reducing the airspeed, increasing 
the tendency of ice to accumulate on the unheated sur- 
faces of the wing and tail, and increasing the danger of 
a stall. In turbulent air the autopilot may be used; how- 
ever, the altitude control switch must be off. 


Releasing Procedure 


There are three ways of turning off the autopilot. For tem- 
porary release, move engaging levers to OFF (forward), 
leaving power switch at ON. For permanent release, move 
engaging levers to OFF and turn power switch to OFF. 
For instantaneous release, press release button on either 
control wheel; the power switch will automatically move 
to OFF, and engaging levers can be moved to OFF 
later. 


AUTOMATIC PILOT OPERATING LIMITATIONS 


Refer to AUTOMATIC PILOT OPERATING LIMI- 
TATIONS, Section V. 


EMERGENCY OPERATION OF AUTOMATIC PILOT 


Engine Failure 


In case of an engine failure while flying on autopilot, 
the autopilot will be rendered inoperative by the auto- 
matic load monitoring system. Autopilot will be shut off 
and dc power for the autopilot will be removed. 


AUTOMATIC APPROACH EQUIPMENT 


An automatic approach control unit, dc powered, modi- 
fies and amplifies signals received from the omnirange 
(localizer) and glide-slope receivers of the instrument 
landing system. These signals are then applied to the 
autopilot to automatically guide the airplane down the 
intersection of the localizer course, and glide-slope beams 
to the runway. The automatic approach equipment is 
flexible with regard to the geometry of the approach 
pattern. 


Automatic Approach Selector Switch 


This switch (2, figure 1-12) is located on the pilots' 
pedestal forward and to the left of the autopilot con- 
troller unit. The switch has three positions: AUTO- 
MATIC PILOT, LOCALIZER, and APPROACH. The 
switch is left in the AUTOMATIC PILOT position at all 
times except during automatic approach. The LOCAL- 
IZER position is used in the approach to and alignment 
with the localizer course up to the point where the center 
of the glide-slope beam is intercepted. With the switch 
in the LOCALIZER position, turns are controlled by the 
localizer signals. The APPROACH position is used to 
hold the airplane in the approach glide during the final 
letdown along the glide-slope. When the switch is in 
the APPROACH position, the pitch attitude of the air- 
plane is controlled by the glide-slope signals, and turns 
are controlled by the localizer signals. 


— 
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Note 

The autopilot system can be operated by either 
the autopilot controller unit or the automatic 
approach unit, but cannot be operated by both 
units at once. Moving the automatic approach 
selector switch out of AUTOMATIC PILOT 
position while operating the autopilot con- 
troller knobs, or moving an autopilot controller 
knob while the automatic approach selector 
switch is in LOCALIZER or АРРКОАСН рові- 
tions, will automatically turn the autopilot off 
and trip the power switch to OFF position. 


Approach Ready Light 

А green indicator light (1, figure 1-12) is located on the 
pedestal just forward of the automatic approach selector 
switch. When the automatic approach selector switch is 
moved out of the AUTOMATIC PILOT position while 
the power switch is on, this light illuminates to indicate 
that the automatic approach unit is receiving power. It 
should remain illuminated at all times during an auto- 
matic approach. If the light goes out during an automatic 
approach, it is an indication that power to the equipment 
has been interrupted and the power switch has tripped 
to the OFF position. 


NORMAL OPERATION OF AUTOMATIC 
APPROACH EQUIPMENT 

Refer to INSTRUMENT LOW APPROACHES, Sec- 
tion IX. 


AUTOMATIC APPROACH EQUIPMENT 

OPERATING LIMITATIONS 

Refer to AUTOMATIC APPROACH EQUIPMENT 
LIMITATIONS, Section V. 


EMERGENCY OPERATION OF AUTOMATIC 
APPROACH EQUIPMENT 

There are no provisions for emergency operation of the 
automatic approach equipment. 


NAVIGATION EQUIPMENT 


The navigation equipment is of the electronic type and 
is described under COMMUNICATION AND ASSO- 
CIATED ELECTRONIC EQUIPMENT, this Section. 


MISCELLANEOUS EQUIPMENT 


LITTER LOADING DOOR 


The litter loading door in the left side of the cabin, aft 
of the wing, is normally opened and closed hydraulically. 
Hydraulic pressure for operation of the door is supplied 
by the main hydraulic power supply system. The hydrau- 
lic units that operate the door are controlled by a selector 
valve mechanically linked to the door operating handle, 
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located above and just forward of the door. Two latch 
operating handles on the inside of the door, and two 
handles on the outside of the door mechanically lock 
the door. The latch handles are operated manually from 
inside or outside before opening and after closing the 
door. An emergency handle above the aft side of the 
door releases the hinge pins and actuating linkages to 
jettison the door on the ground if hydraulic power is 
not available. The litter door jettison handle is to be in 
the socket only to jettison the door. During flight the 
emergency handle is removed and stowed on the rear 
side of the aft actuator housing. 


litter Door Latch Mechanism Flag 

A small window, above the litter door in the aft 
litter door jettison mechanism panel, has a flag behind 
it which is the same color as the panel if the jettison 
mechanism is locked. If the jettison handle has been 
turned, a red flag will appear in the window. If the red 
flag is observed, the mechanism must be returned to the 
locked position and safety-wired by maintenance 
personnel. 


ENGINE ANALYZER 

Provision has been made for installation of a portable 
airborne engine analyzer in the rack aft of the copilot. 
The engine analyzer enables the operator to detect, locate, 
and identify engine abnormalities caused by a faulty igni- 
tion system. Analyses are accomplished through a series 
of ground runup and inflight checks utilizing the various 
components of the engine analyzer. Refer to IGNITION 
SYSTEM, Section VII. 


WINDSHIELD WIPERS 

A hydraulically operated windshield wiper is installed 
below each main windshield panel. Hydraulic pressure 
for operation of the wipers is obtained, through a con- 
trol valve, from the hydraulic power supply system. The 


valve is operated mechanically by the windshield wiper 
knob. 


Windshield Wiper Knob 


The windshield wiper knob (5, figure 1-5), below the 
pilot's side windshield, is used to start, stop, and control 
the speed of the windshield wipers. The knob is marked 
ON and OFF with arrows to indicate direction of 
rotation. 


Normal Operation of Windshield Wipers 
1. Hydraulic pressure bypass handle — PRESS 
(DWN). 


2. Windshield wiper knob — ON, as required. 


Emergency Operation of Windshield Wipers 


There are no provisions for emergency operation of the 
windshield wipers. 
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OPERATE VALVE TO OPEN DOOR 
1. PLACEHANDLE IN NEUTRAL POSITION. 
2. UP LOCK PINS MUST BE IN INDICATED 
ii STOWAGE POSITIONS. 
| 3. UNLATCH DOOR. 
4. PLACE HANDLE IN OPEN POSITION. 
_ 5. WITH DOOR OPEN INSERT LOCK PINS. 
6, PLACE HANDLE IN NEUTRAL POSITION. 
. TO CLOSE DOOR 
. 1. PLACE HANDLE ІМ OPEN POSITION 
AND BUILD UP HYDRAULIC PRESSURE. 
_ 2. REMOVE UP LOCK PINS FROM DOOR 
ACTUATING ARMS AND RETURN THEM 
TO STOWAGE POSITIONS. 


4. WITH DOOR CLOSED, LATCH HOOKS. 
5. PLACEHANDLE IN NEUTRAL POSITION. 


Иг диаг: 772—317 | 


TR 


Figure 4-17 
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MISCELLANEOUS EQUIPMENT 
LOCATIONS 


Әоомооьком- 


(TYPICAL) 

. Windshield Wipers 11. Modesty Curtain Stowage 

. Flight Mechanic's Seat 12. Litter Stanchion Stowage 
Crew Locker 13. Tail Tie-down Fitting 

. Flight Compartment Door 14. Attendant's Portable Step Stool 
Right Wing Tie-down Fitting 15. Therapeutic Oxygen Kits 
Attendant's Safety Nets 16. Left Wing Tie-down Fitting 
Cabin Window Curtains 17. Main Landing Gear Mooring 
Lavatories 18. Galley 

. Drinking Water Dispenser 19. Nose Landing Gear Mooring 


. Rear Baggage Compartment 


Figure 4-18 
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GALLEY EQUIPMENT 


24087 


. Beverage Containers (3). 
Hot Cup Timers (3). 
Light. 

Con Opener. 

. Hot Cups (3). 

. Switch Panel. 

Utility Drawers (2). 

. Refrigeration Unit. 

. Refrigerator. 


99N9oo0ROM- 


Figure 4-19 


GALLEY 

A galley is installed in the forward end of the cabin 
opposite the main entrance door. It incorporates elec- 
trically operated hot cups, beverage containers, food stor- 
age space and a refrigerator. The galley can be removed. 


Galley Power Receptacle 


An electrical outlet located on the outboard aft side of 
the radio rack provides 28-volt dc power from the essen- 
tial dc bus, and 115-volt unregulated ac power from bus 
No. 2, for operation of galley equipment. 


MEDICAL EQUIPMENT POWER SUPPLY 

Electrical power for operation of an iron lung or other 
medical equipment is provided by two outlets in the 
main cabin. The aft outlet located on the right cabin 
wall and the forward outlet on the left cabin wall adja- 
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cent to the medical power control box (figure 4-20), 
supply 28-volt dc power from the emergency bus. The 
control box contains a circuit breaker for each outlet and 
a three-position selector switch. The switch has ON AFT, 
OFF, and ON FWD positions. 


LITTER LIFT POWER RECEPTACLE 


Electrical power for operation of a litter lift is provided 
by an outlet under the cabin floor in the area of the lit- 
ter loading door. It is accessible from the outside through 
a door in the bottom center of the fuselage. The litter 
lift is 28-volt dc powered from the external power bus. 
A control box attached to the litter lift contains the 
actuating switches. 


FLIGHT MECHANIC'S SEAT 


'The flight mechanic's seat (14, figure 1-4) is mounted on 
rails in a rack below the parachute stowage racks behind 
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the copilot’s seat. When the seat is to be used, it is pulled 
out across the passageway until two pins in the left edge 
of the seat engage two latches in the radio rack. The seat 
is stowed by pulling up on a latch wire on the radio rack 
and pushing the seat into its stowage rack below the para- 
chutes. A safety belt is attached to the seat. 


CABIN SEATS 

One row of double seats facing aft, installed on each side 
of the cabin, and a single seat on the right side forward 
provide seating accommodations for 39 passengers and 
attendants. The seats are upholstered commercial type 
with adjustable back rests. 


SAFETY BELTS 
A safety belt is attached to each seat. 


LITTER SUPPORTS 

Twenty-seven litters can be installed in place of 32 seats. 
Stowage facilities for the litter stanchions and straps are 
provided in the aft baggage compartment (figure 4-18). 


FLIGHT COMPARTMENT DOOR 

A metal door is installed between the flight compartment 
and the cabin (see figure 1-4). The door is equipped with 
a lock and a small observation window. 


CURTAINS 

Curtains are provided at all cabin windows. Four sets of 
modesty curtains are provided to enclose any or all of the 
litters in one tier. Stowage provisions for the modesty 
curtains are installed in the aft baggage compartment 
(figure 4-18). 


SAFETY NETS 


A safety net is installed on each side of the cabin between 
the forward litter tiers and the attendants’ seats. When 
not in use the nets are rolled and secured to the cabin 
walls (figure 4-18). 


DATA CASE, FLIGHT REPORT STOWAGE, AND 
CHECKOFF LIST STOWAGE 
A data case is located to the left of the pilot's seat 


(24, figure 1-4). The case incorporates a holder for 
checkoff lists. 


PORTABLE STEP-STOOL 


A small portable step-stool is provided to enable the 
attendants to serve the upper litters, When not in use, 
the stool is stowed in the aft baggage compartment 
(figure 4-18). 


DRINKING WATER TANK AND CUP DISPENSER 

A two-gallon drinking water jug (figure 4-18) is mounted 
on the inboard wall of the aft lavatory compartment. 
A cup dispenser is located above the water faucet. 


MEDICAL POWER CONTROL BOX 


Figure 4-20 


LAVATORIES 


Separate lavatory facilities (figure 4-18) are provided for 
men and women in the aft section of the cabin. Each com- 
partment contains a chemical toilet and a wash stand. The 
forward compartment, in addition, is equipped with a 
urinal. 


LOAD ADJUSTER 


A load adjuster and case is stowed on a clip in the 
crew locker. 


BAGGAGE COMPARTMENT AND CARGO NETS 


The baggage compartment at the aft end of the cabin 
is enclosed by nylon web gates. Webbing separators 
divide this area into three compartments to provide stow- 
age for miscellaneous equipment and baggage. In addi- 
tion, web gates and stanchions are provided to enclose 
the area of the rearmost litter tier when the litters are not 
installed (figure 4-18). Four cargo tie-down nets enable 
stowage of light parcel type cargo in this area. 


EMERGENCY RADIO TRANSMITTER STOWAGE 


Provisions are made for stowing the AN/CRT-3 emer- 
gency radio transmitter in the aft baggage compartment 
(figure 3-3). The straps have quick-release fasteners. 
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INTRODUCTION 


This airplane possesses certain well-defined limitations 
which must be observed if safety and efficiency are to be 
attained, The high-performance features compel a rigid 
adherence to these limitations. This is true of the engines 
and some of the auxiliary equipment, as well as of the 
airplane itself. It is therefore important that you study 
this Section carefully to familiarize yourself with the 
limitations as shown herein by illustrations and explana- 
tory text. The knowledge thus gained will result in more 
proficient operation of the airplanes. 


INSTRUMENT MARKINGS 


Instrument markings shown in figure 5-1 and operating 
limitations in this Section are not repeated elsewhere in 
this manual. 


EXPLANATION OF MARKINGS 

Lower Red Radial 

Тһе red radial having the lowest numerical value on an 
instrument indicates that a dangerous condition would 
exist if the pointer should drop to or below that value in 
flight. Conditions other than inflight may be specified 
where applicable. 
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INSTRUMENT MARKINGS 


FUEL GRADE 
115/145 

MANIFOLD PRESSURE 

ШИШ 19 to 38 in. Auto-lean or Manual lean | 
permitted 

каш 38 to 515 іп. Auto-rich or manual adjust ғам 
ШЕН 51.5 in. METO-Low Blower 

(Sea level) (operation above 51.5 in. сила 


limited to 5 тіп at Мах- 
imum Power ог 30 тіп 
at Military Power) 

ШЕШЕ 63.0 in. Maximum (dry) S.L. 


шиш 620 in. Maximum (wet) S.L. 


TORQUEMETER 


шшш 115 psi METO-Low Blower 
(operation above 
this pressure limited to 
5 min at Maximum 
Power or 30 min at 
Military Power) 

ШШШ 130 psi Maximum (dry) 

ишш 141 psi Maximum (wet) 
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TACHOMETER 
1400 to 2300 rpm _ Auto-lean or manual lean 
permitted 
2300 to 2600 rpm = Auto-rich or manual 
adjust 
2600 rpm METO (operation above 


this rpm limited to 5 min 

at Maximum Power or 

30 min at Military Power) 
2800 rpm Maximum (wet or dry) 


CYLINDER HEAD TEMPERATURE 


150° to 232°C Continuous operation 
(150°C to 205°C desired) 
232°C Maximum Auto-lean or 


manual lean (except below 
1100 bhp during icing con- 
ditions) 


260°C Maximum Auto-rich 


Figure 5-1. (Sheet 1 of 5) 
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INSTRUMENT MARKINGS 


OIL PRESSURE 


ШЕШ 50 psi 


ШШШ 60 to 100 psi 
ШЕШЕ 110 psi 


Minimum at 1400 rpm 
(25 psi permissible 
for idle) 

Continuous operation 
Maximum 


FUEL PRESSURE 


ШЕН 19 psi 
И 22 to 24 psi 
ШЕШ 26 psi 


24099-2 


Minimum 
Continuous operation 
Maximum 


Figure 5-1. 


FUEL GRADE 
115/145 


OIL TEMPERATURE 


Шын 40°C 
ШЕШ 60° to 85°C 


100°C 


Minimum 
Continuous operation 
Maximum 


CARBURETOR AIR TEMPERATURE 


(Sheet 2 of 5) 


-10° to +15°C 
15°C 


15° to 40°C 
40°C 


Danger of icing 
Maximum-high blower 
(except below 1100 BHP 
during icing conditions) 
Continuous operation 


Maximum-low blower 
(when carburetor heat 
is used) 


Section V Т.О. 1C-131A-1 


INSTRUMENT MARKINGS 


AIRSPEED 


^ MI knots Full Flaps (landing 
gear- 176 knots) 

ШЕШ 266 knots Maximum (sea level 
to 16,500 ft.) 


< d" 
ў 30“ 
10 мај 


j [39 PRESMURE 


2 
2 
2 

= 
= 


WATER PRESSURE 


Wm 18 psi Minimum 
ШЕШ 221025 psi Continuous operation 
Шш 32 psi Maximum 

p 


EMERGENCY AIR PRESSURE 


— 850 psi One brake application 
remaining 

NEN 1450 psi Minimum 

ШШШ 1450 to 2000 psi Normal 

ШЕ 2000 psi Maximum 


WATER QUANTITY 


ШШШ 11 to 25 gallons Desired for take-off 
ШЕШШ 3 gallons Injection system cut-off 


Figure 5-1. (Sheet 3 of 5) 
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HYDRAULIC BRAKE PRESSURE 


mmm 1100 psi One brake application 
remaining 

ШЕШ 2900 to 3100 psi Normal 

шшш 3600 psi Maximum 


А 185 PER SQ. IN 


NITROGEN PRESSURE ALTERNATOR 
AND GENERATOR HYDRAULIC 
SYSTEM ACCUMULATOR 


шыш 113 psi Maximum 


(Refer to placard adjacent to 
gage for other information) 
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MAIN HYDRAULIC PRESSURE 


вата 2900 to 3100 psi Normal 
=a 3600 psi Maximum 


WING AND TAIL TEMPERATURE 


mmm 150° Maximum with 
structural overheat 
limit override switch 
in OVERRIDE 


шш 220“ Maximum 


Figure 5-1. (Sheet 4 of 5) 


Changed 25 January 1962 
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INSTRUMENT MARKINGS 


HYDRAULIC DRIVE HYDRAULIC TEMPERATURE 
ALTERNATOR — GENERATOR ALTERNATOR — GENERATOR 
BR 500 to 3000 psi Normal на 75°С Maximum 
aes 3400 psi Maximum 


HYDRAULIC DRIVE HYDRAULIC TEMPERATURE 


CABIN COMPRESSOR CABIN COMPRESSOR 
kc 500 to 2700 psi Normal вы 75°C Maximum 
ШШ 2900 psi Maximum 


24090-5 


Figure 5-1 (Sheet 5 of 5) 
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Yellow Arc 

Тһе yellow arc indicates that danger may exist under 
certain specific conditions. These conditions are defined 
in figure 5-1 wherever the yellow arc appears. 


Blue Arc 

The blue arc is reserved for certain engine instruments 
and indicates the permissable range of that instrument 
when operating with the carburetor mixture control in 
auto-lean or manual lean. 


Green Arc 

The green arc indicates the region for continuous opera- 
tion. When used in conjunction with the blue arc, green 
takes on a special meaning requiring auto-rich operation 
when the pointer is in this region. 


Upper Red Radial 

The red radial having the highest numerical value on 
an instrument indicates that a dangerous condition would 
exist if the pointer should reach this point. Operation 
above this value is prohibited. 


Unmarked Areas 

Unmarked or blank areas between the lower and upper 
red radials indicate regions of undesirable operation or 
regions in which operation is limited. Operation in an 
unmarked area should be avoided. 


Index Mark 

А white index mark appears on all instruments having 
range markings on the glass. The mark is used to indi- 
cate any movement between the glass and the case and 
thus reveal any errors in the location of the markers 
caused by such movement. 


MINIMUM CREW 


The minimum crew requirements for this airplane are a 
pilot, a copilot, and a flight mechanic. Additional crew 
members as required will be added at the discretion of 
the commanding officer. 


ENGINE LIMITATIONS 


Engine limitations are marked on the instruments (figure 
5-1). In addition, the following limitations should be 
observed: 


When manifold pressure exceeds the values 
specified for takeoff, climb, or cruise, the amount 
of overboost and length of time shall be entered 
on Form 781. 
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Note 
If it is necessary to raise cylinder head tempera- 
ture above 205?C in flight to provide ade- 
quate wing heat during manual lean operation, 
engine power should not be allowed to exceed 
1100 bhp. 


Cylinder head temperatures: 
Maximum desirable prior to takeoff — 170°C. 
Minimum prior to takeoff — None. 
Maximum before stopping engines — 200°С. 
Oil pressures: 
Minimum at 2600 rpm and 75°С 
(100°C in climb) — 75 psi. 
Minimum, idling — 25 psi. 
Carburetor air temperatures: 


Maximum, low blower (when carburetor 
heat is used) — 40°С. 
Maximum, high blower — 15?C. 


Note 
e When using alternate fuel grade 100/130, do 
not exceed 1100 bhp in high blower. 


€ At 1200 bhp high blower cruise or less, the lim- 
iting CAT can be increased to 30?C if icing con- 
ditions warrant, provided cylinder head tem- 
peratures are maintained below 205°С with not 
more than the recommended torque pressure 
drop from best power. Use minimum carburetor 
heat necessary to prevent carburetor icing. 


MAXIMUM POWER LIMITATIONS 


Maximum power (dry or wet) is limited to five minutes. 
Refer to INSTRUMENT MARKINGS, this Section, for 
all limits, and to the Appendix for available power. Mili- 
tary power is the same as maximum power (dry) and is 
limited to 30 minutes. An airplane engine can actually be 
run continuously under overload conditions of power 
and speed for much longer periods than those permitted 
by the ratings. However, the period of reliable operation 
is thereby reduced to an unreasonably short time. By 
imposing a time limit on maximum and military power 
ratings, the cumulative effect of the overloads is dis- 
tributed evenly over the period between overhauls, and 
the useful life of the engine is lengthened accordingly. 
When use of military power is absolutely required for 
longer than 30 minutes, a notation must be made on 
Form 781. METO power has no time limitation. 
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STANDARD ATMOSPHERE 
NORMAL FUEL GRADE OPERATING LIMITS 115/145 GRADE FUEL 
OW BLOWER 
z 2 BHP RPM MAP MIXTURE TORQUE CAT 
MAXIMUM 62.0-SEA LEVEL 
(МЕТ) 2500 2800 + 610-3,800 FT. AUTO-RICH 141 жж 
MAXIMUM 63.0-SEA LEVEL 
-RICH жж 
(DRY) эю 2009 ж 62.5-3,300 FT. AUTO 190 
51.5-SEA LEVEL 
M * 
METO 1900 2600 ж 50.0.7.100 FT. AUTO-RICH 115 * 
HIGH BLOWER 
50.0-10,000 FT 
METO d | AUTO-RICH 103 15° 
É 1700 2600 ж 47.5-15,900 FT. 
* MAXIMUM MANIFOLD PRESSURE PERMITTED AT CRITICAL ALTITUDE. 
жж MAXIMUM CAT LIMIT IN LOW BLOWER IS 40" C WITH 
CARBURETOR HEAT APPLIED. 
OPERATION AT MAXIMUM POWER WET OR DRY LIMITED TO 5 MINUTES 
OPERATION AT MILITARY POWER LIMITED TO 30 MINUTES. 
MAXIMUM TORQUE PRESSURE PERMITTED DURING AUTO-LEAN OR MANUAL 
LEAN IS 87 PSI IN LOW BLOWER AND 84 PSI IN HIGH BLOWER. 
ALTERNATE FUE PER. 
LOW BLOWER UEL GRADE OPERATING LIMITS 100/130 GRADE FUEL 
BHP RPM MAP MIXTURE TORQUE CAT 
MAXIMUM 
(WET) 2400 2800 м was aoe AUTO-RICH | 135 ** 
MAXIMUM 190 2o 53.0-SEA LEVEL aural 
(DRY) ж 51.0-9,900 ЕТ. Е 
ALTERNATE 55.0-SEA LEVEL 
2050 2700 AUTO-RICH 
(DRY) * 53.0.6,700 FT. UTO:RIG 
48.5-SEA LEVEL 
2 AUTO-RICH 
MEO 1800 ак ж 46.5-9,200 ЕТ. 
HIGH BLOWER 
46.0-10,000 FT. 
| AUTO-RICH 103 15° 
METO Ë 1800 2500 # 44.5-18,700 ЕТ. | 
Ж MAXIMUM MANIFOLD PRESSURE PERMITTED AT CRITICAL ALTITUDE. 
ЖЖ MAXIMUM CAT LIMIT IN LOW BLOWER IS 40* C WITH 
CARBURETOR HEAT APPLIED. 
OPERATION AT MAXIMUM POWER WET OR DRY LIMITED TO 5 MINUTES 
MAXIMUM TORQUE PRESSURE PERMITTED DURING AUTO-LEAN OR MANUAL 
MAP: IN. HG. LEAN IS 87 PSI IN LOW BLOWER AND 84 PSI IN HIGH BLOWER. 
TORQUE: PSI 
CAT; *C 


E 
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PROPELLER LIMITATIONS 
Maximum speed with feathered propeller — 190 KIAS. 


Note 
The propeller feathering stop is adjusted so 
that at 190 KIAS, the feathered propeller will 
not windmill. 


To preclude overspeeding, do not unfeather a propeller 
at airspeeds in excess of 130 KIAS. Hold propeller speed 
lever to DECREASE RPM until limit light comes on 
before unfeathering. Do not use tachometer indication 
as evidence of propeller unfeathering. Watch propeller 
and release the feathering button when a propeller rota- 
tion first starts. When unfeathering at night, use wing 
leading edge inspection lights to watch propeller. 


If engine overspeeding occurs, land as soon as 
practicable. Note all conditions of overspeeding 
on Form 781. If engine rpm was between 3100 
and 3400, the engine must be inspected before 
the next flight. If engine rpm exceeded 3400, the 
engine must be changed before the next flight. 


ALTERNATOR-GENERATOR HYDRAULIC 
SYSTEM LIMITATIONS 

Тһе minimum engine rpm required to obtain rated power 
output from either generator is 1000 rpm; and from 
either alternator, 1250 rpm. 


AIRSPEED LIMITATIONS 


Note 
All airspeeds are estimated. They contain cor- 
rections for position errors but do not contain 
corrections for instrument errors. 


WING FLAP EXTENSION SPEED LIMITATIONS 
То avoid imposing excessive airloads on the airplane 
structure do not exceed: 


Approach Flap Setting Maximum Airspeed 


12° 200 KIAS 
15° 188 KIAS 
20° 176 KIAS 
30° 156 KIAS 
39° 141 KIAS 


LANDING GEAR RETRACTION SPEED LIMITATION 
То avoid excessive stress to landing gear actuating mecha- 
nism, begin gear retraction before reaching 132 KIAS. 


LANDNG GEAR EXTENSION SPEED LIMITATION 

Do not lower the landing gear at speeds in excess of 
176 KIAS. The airplane structure is not designed to with- 
stand the stresses imposed on the gear above this speed. 


Changed 25 January 1962 
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MAXIMUM DIVING 
SPEEDS 


ALTITUDE feet 


IAS/knots 


Figure 5-3 


LANDING LIGHT EXTENSION SPEED LIMITATIONS 


To prevent damage by wind drag do not extend the 
landing lights at speeds in excess of 176 KIAS. 


SPEED LIMITATION WITH FULL AILERON 
DEFLECTION 


То prevent damage to the ailerons and their controls, do 
not exceed 157 KIAS with full aileron deflection. 


MAXIMUM DIVING SPEEDS 
See figure 5-3. 


MANEUVER LIMITATIONS 


MAXIMUM BANK WHILE TURNING 


In order to avoid structural damage to the airplane or to 
avoid an accelerated stall, do not exceed 60? bank while 
turning. 


PROHIBITED MANEUVERS 
All acrobatics are prohibited. 


EQUIPMENT LIMITATIONS 


AUTOMATIC PILOT OPERATING LIMITATIONS 
Bank 40° 
Climb ог descent 10° 


7.5° bank in either 
direction 


Aileron trim 


Elevator шип (automatic) 15° nose-down 


15° nose-up 
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AUTOMATIC APPROACH EQUIPMENT OPERATING 
LIMITATIONS 


With automatic approach selector switch on LOCALIZ: 
Bank 25° 


With automatic approach selector switch on 
APPROACH: 

Bank 10° 

Climb or descent 59 


CENTER ОҒ GRAVITY LIMITATIONS 


Loading of this airplane must be accomplished in accord- 
ance with the Center of Gravity Chart in the Handbook 
of Weight and Balance Data, T. O. 1-1B-40. The permis- 
sible center of gravity range for takeoff and landing is 
from 17% MAC to 31% MAC. The permissible center of 
gravity range for climb and level flight is from 13% 
MAC to 33% MAC with the landing gear retracted. This 
range allows unrestricted crew movement during flight. 


WEIGHT LIMITATIONS 


Weight, more than any other single factor, will deter- 
mine the capability and performance of an airplane. An 
airplane is designed with sufficient strength to accom- 
plish a certain basic mission without undue allowance for 
overloading or improper weight distribution. If these 
limitations are exceeded, a loss in the performance of 
the airplane is inevitable and structural failure is quite 
probable. When an airplane is loaded beyond the estab- 
lished limits, ceiling and range are decreased, control 
forces and stalling speeds become higher, and the rate of 
climb falls off rapidly as the gross weight is increased. 
The takeoff and landing rolls increase appreciably with 
an increase in gross weight. Likewise, the brakes are 
insufficient to brake the forward momentum of the air- 
plane, and the wings are more vulnerable to air loads 
during maneuvers or flight through turbulent air. 


SPACE CAPACITY 


Тһе space capacity may limit the alternate load that can 
be carried in an airplane; however, this does not usually 
apply to cargo airplanes. 


WEIGHT AND LOADS 


In any condition of static equilibrium during straight 
and level flight or at rest on the ground, the airplane is 
subjected to the pull of gravity, the strength of which 
is spoken of as 1g. As fuel, crew, alternate load, and addi- 
tional equipment are added in order that the airplane 
may accomplish a specific mission, the weight of the 
airplane correspondingly increases and the additional 
weight constitutes a force acting оп the airplane struc- 
ture. The weight of the airplane, or the force which 
gravity imposes on the airplane, may also be considered 
as a load. On the ground this load must be sustained by 
the landing gear; in flight, by the wings. There is a limit 
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to the load which the landing gear is capable of support- 
ing during taxi, takeoff, and landing operations. There 
is also a limit to the load which the wings can sustain in 
flight. During maneuvering and flight through turbulent 
air, additional loads are imposed on the airplane. These 
loads, caused by acceleration of the airplane, are the 
result of forces which, in addition to that of gravity, act 
upon the total mass of the loaded airplane. Both of these 
forces tend to produce undesirable and potentially dan- 
gerous loads on the airplane structure. This is particularly 
true of the wings which must sustain the airplane in 
flight. When the weight of the airplane is increased, the 
wings become more and more vulnerable to the loads 
imposed by sudden changes in air currents or manipula- 
tion of the controls. The ultimate strength of the airplane 
structure is eventually exceeded by the combined forces 
of weight and air loads. When this condition occurs, 
structural failure results. As the maximum weight which 
the airplane can safely carry is dependent upon the dis- 
tribution of the weight throughout the airplane and its 
capacity to sustain air loads in accelerated flight, an under- 
standing of weight limitations is required to accomplish 
a mission successfully. 


DISTRIBUTION OF LOAD 


Тһе maximum load that the airplane can carry also 
depends on the way the load is distributed in the airplane. 
The weight of an airplane in flight is supported largely 
by the wings; therefore, as the load carried in the fuse- 
lage is increased, the bending moment on the wings is 
increased. An airplane might safely carry 17,000 pounds 
if 8,000 were carried in the fuselage and 9,000 pounds of 
fuel were in the wings, but 17,000 pounds might be an 
unsafe load if the weight distribution were 12,000 pounds 
in the fuselage and 5000 pounds in the wings — due to the 
excessive bending moment imposed on the wings by the 
12,000 pounds in the fuselage. See figure 5-4. 


LOAD FACTORS 


А load factor is the ratio of the load imposed on the 
airplane when accelerated in any direction as compared 
with the load imposed on the airplane by gravity in any 
condition of static equilibrium. The load factor denotes 
the strength of the forces acting on the airplane due to 
the sudden changes in air currents and manipulation of 
the controls, and is expressed by the term g, which is the 
gravitational force. When the airplane enters a region of 
turbulent air or the airplane is maneuvered, additional 
forces are imposed on the structure. The additional load 
on the wings resulting from these forces is expressed in 
relation to the gravitational force and referred to as 0.5g, 
2.0g, 3.0g, etc. which means that force exerted on the 
wing structure and its members are 0.5, 2, or 5 times 
the force exerted by gravity. For example, if the normal 
weight of the airplane is 40,000 pounds and the load 
factor at any given moment of accelerated flight is 3.0g, 
the total force which the wings must sustain is 120,000 
pounds or three times the normal weight of the airplane 
in straight and level flight. 


w 
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MARGIN OF SAFETY 


The margin of safety is the range of forces which exists 
between two points, one of which is the load factor the 
airplane is sustaining at any given moment and the other 
is the load factor at which structural damage will occur. 
If, for example, the airplane is incapable of sustaining 
a load factor greater than 3.0g and during flight through 
turbulent air is subjected to a force of 1.5g, the margin 
of safety at this particular moment is 1.5g. When fuse- 
lage loads are increased, the margin of safety decreases. 
This is also true, to a lesser degree, when wing fuel is 
increased. This increase in weight actually becomes a 
component of the forces acting on the airplane, and, as 
such, lessens the capacity of the airplane to sustain further 
loads due to accelerated flight. For this reason it is advis- 
able in loading an airplane to maintain a margin of safety 
which will never be exceeded during any period of flight. 
Experience bas sbown tbat an airplane sbould never be 
overloaded to tbe point wbere it canmot make good a load 
factor of 2.0 because almost any mission, even with ideal 
conditions, will subject the airplane at one time or another 
to load factors of at least 2.0. 


EXPLANATION OF THE CHART 


Тһе weight limitation chart (figure 5-4) presents graphi- 
cally the weight-carrying capabilities of the airplane as 
defined by the various criteria which provide limits for 
safe and efficient operation. Through the use of the chart, 
the flight planner is aided in recognizing the weight limi- 
tations which will restrict operation in a specific mis- 
sion and in determining what margin of safety may be 
established. 


Operating Weight 


The operating weight on which the weight limitation 
chart is based is 30,000 pounds. This value is an approxi- 
mate weight which includes the airplane basic weight 
shown in the Handbook of Weight and Balance Data, 
T.O. 1-1B-40, plus the standard crew and full oil capacity. 
Since individual airplane basic weights will vary, it will be 
necessary to adjust the chart for a specific airplane. The 
intersection of the alternate load and fuel load axes at 
zero represents the airplane operating weight of 30,000 
pounds. 


Gross Weight 


The diagonal lines on the weight limitation chart indi- 
cate the gross weight of the loaded airplane. 


Note 

The gross weight of the airplane should never 
exceed that required for the mission since unnec- 
essary risk and wear of the equipment will other- 
wise result. Takeoff gross weights must also 
be considered in light of available runways, 
surrounding terrain, altitude, atmospheric con- 
ditions, mission requirements, and the urgency 
of the mission. 
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Landing Weight Limitation 

The recommended maximum landing weight of 41,500 
pounds is based on landing gear structural limitations. 
Although this figure allows a margin of safety for the 
occasional "hard" landing, landings in excess of 41,500 
pounds will reduce landing gear life and reduce brake 
effectivity and life. Landings at gross weight above the 
recommended maximum should be made only in case of 
emergency and then with extreme care. 


Performance Limitations 


In the case of two-engine airplanes, it is generally inher- 
ent that performance rather than structural limitations 
restrict the weight which the airplane can carry. Obvi- 
ously, the gross weight must necessarily be limited by the 
ability of the airplane to take off within the available 
runway length and clear any obstacles. But the primary 
consideration is the ability of the airplane to fly with 
partial power. Single-engine performance, then, is the 
major restrictive factor in the loading of the airplane. 
Note the gross weight lines on the chart, particularly 
those which separate the loading areas. Each of these 
lines defines a specific performance limitation. These 
performance limitations are based on the gross weight 
at which an adequate rate-of-climb can be maintained 
under various conditions of power, temperature, and 
configuration. 


Power Loss and Performance 


In two-engine airplanes, the effect of engine failure on 
airplane performance is immediate. The loss of half the 
total thrust normally developed by both engines and the 
asymmetric power condition which results produces a 
marked decrease in the rate-of-climb. Power losses due 
to temperature, humidity, and engine deficiency exert a 
considerable influence on the rate-of-climb even when 
both engines are operating. It is not difficult to visualize 
the effect which engine failure will produce on the rate- 
of-climb, but it is interesting to note the remarkable 
difference in airplane performance resulting from a rise 
in temperature and a corresponding fall in air density. 
Refer to the Appendix for performance data under 
various conditions and configurations. 


Recommended Loading Area 


The green area on the weight limitation chart (figure 
5-4) represents the loading conditions that present no 
particular problem in regard to strength or performance 
of the airplane at normal takeoff flap setting of 12°. The 
area is defined by the gross weight diagonal which indi- 
cates a rate of climb at sea level of 100 fpm on a hot day 
with one propeller feathered, gear up, wing flaps at 12°, 
and maximum dry power on the operating engine. 
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2 3 4 5 6 7 8 9 10 


FUEL LOAD-1000 ІВ. 
BASED ON OPERATING WEIGHT-30,000 LB. 


meme RECOMMENDED LOADING 
CAUTIONARY LOADING 
memes NOT RECOMMENDED LOADING 


Figure 5-4 
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CHART 


41,500 ІЬ Maximum landing weight а! 10 Н/зес sinking speed. 

41,800 Ib 100 ft/min rate of climb with wing flaps set at 24° (take-off), sea level, 
hot day, one engine inoperative, propeller feathered, and gear up, one 
engine operating at maximum dry power. 

43,575 ІЬ Design gross weight. 

43,800 Ib 100 ft/min rate of climb with wing flaps set at 24° (take-off), sea level, 
standard day, one engine inoperative, propeller feathered, and gear up, 
one engine operating at maximum dry power. 

46,200 lb 100 ft/min rate of climb with wing flaps set at 12° (take-off), sea level, 
hot day, one engine inoperative, propeller feathered, gear up, one engine 
operating at maximum dry power. 

48,300 ІБ 100 ft/min rate of climb with wing flaps set at 12° (take-off), sea level, 
standard day, one engine inoperative, propeller feathered, gear up, one 
engine operating at maximum dry power. 

50,800 Ib 100 ft/min rate of climb with wing flaps set at 0° (take-off), sea level, 
hot day, one engine inoperative, propeller feathered, gear up, one 
engine operating at maximum dry power. 

53,200 ІБ 100 ft/min rate of climb, sea level, standard day, one engine inoperative, 
propeller feathered, gear and flaps up, one engine operating at maximum 
dry power. 

61,900 № Take-off ground run of 8000 ft sea level, standard day, flaps set at 0° 
(take-off), maximum wet power, two engines. 

65,500 № 500 ft/min rate of climb, sea level, standard day, gear and flaps up, 
METO power, two engines. 

67,000 lb Take-off ground run of 8000 ft, sea level, standard day, flaps set at 
12° (take-off), maximum wet power, two engines. 

NOTE: 


The Weight Limitation chart is intended as a guide only. For 
specific performance limits based on existing atmospheric con- 
ditions, refer to Appendix |. 
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Cautionary Loading Area 


The yellow area on the weight limitation chart (figure 
5-4) represents loadings of progressively increasing risk 
as the red area is approached. Caution must be exercised 
because single-engine performance is marginal depending 
upon configuration, altitude, and air temperature. This 
area is defined by the gross weight diagonal which indi- 
cates a rate-of-climb of 100 fpm at sea level on a standard 
day with one propeller feathered, gear and flaps up, and 
maximum dry power on the operating engine. 


Not Recommended Loading Area 

Тһе red area on the weight limitation chart (figure 5-4), 
represents loadings which are not recommended because 
the margin of safety from the standpoint of both per- 
formance and structural limitations is less than the most 
desirable or the best practical. Under conditions of 
extreme emergency when safety of flight is of secondary 
importance, the commander will determine if the degree 
of risk warrants operation of the airplane at gross weights 
within the red zone. 


USING THE WEIGHT LIMITATION CHART 
For illustrative purposes, two sample problems follow: 


1. Assume a mission calls for a 5500-pound alternate 
load and 8500 pounds of fuel. Starting with the 
operating weight of 30,000 pounds at zero, pro- 
ceed along the vertical alternate load axis to 5500 
pounds; this increases the gross weight to 35,500 
pounds. Next proceed along the horizontal fuel 
load axis to 8500 pounds and project a line verti- 


cally to intersect the horizontal projection of the 
5500 pound alternate load line. By interpolation, 
the intersection will indicate a gross weight of 
44,000 pounds. This loading falls within the area 
where it is recommended that a wing flap setting of 
15? or less be used to assure positive performance 
in the event of engine failure during takeoff. 


Note 

For practical operation, the selection of takeoff 
flap setting should be limited to either 24°, 12°, 
69, or 0°. Intermediate positions should be used 
only when one of these flap settings will not 
provide the required initial rate of climb and 
runway length combination as shown in the 
Appendix. 


2. Another example to demonstrate a problem when 


the operating weight of the airplane is different 
than that shown on the chart; assume an operating 
weight of 31,000 pounds instead of 30,000 pounds. 
It can be assumed that this increased weight is con- 
tained in the fuselage. Using the same requirements 
as in the previous example and proceeding as 
before, the gross weight will be found to be 44,000 
pounds by interpolation. But to this weight, 1000 
pounds must be added to the vertical axis to cor- 
rect the chart for the heavy airplane. This increases 
the gross weight to 45,000 pounds. This loading 
falls within the same performance area as in the 
first example. However, if it is desired to main- 
tain the same structural margin of safety, the alter- 
nate load must be reduced. 
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LANDING ... 


INTRODUCTION 


This airplane has no unusual flight characteristics. 


STALLS 
STALL CHARACTERISTICS 


There are по unfavorable stall characteristics. Ample stall 
warning in the form of tail buffeting is given in the 
approach to the stall. If proper stall recovery technique 
is used, very little altitude will be lost during the recovery. 
Power-off stall speeds for level flight and banked turns 
are given in figure 6-1. 


PRE-STALL BUFFET 


Buffeting is caused by а "burbled" or distorted airflow 
over airfoil surfaces. The pre-stall warning is primarily 
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ISTICS 


evidenced by moderate airplane and control system buffet 
or shake and secondly by a change in elevator control 
characteristics, The changes in elevator control character- 
tics at the onset of the pre-stall buffet are such that con- 
siderable elevator position and force changes are necessary 
for completion of the stall. Airplane buffet is the best 
indication of proximity to the stall. 


Note 

Mild buffeting, which may be mistaken for 
the pre-stall warning buffet, can be induced by 
sludge, ice, or mud on surfaces of the airplane, 
dirty wing and tail surfaces, or excessive nacelle 
flap openings. To keep drag and buffeting to a 
minimum, nacelle flaps should not be opened 
past midposition during flight. 
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POWER-OFF STALL CHART 


GEAR UP 


INDICATED AIRSPEED -KNOTS 


WING FLAP POSITION - DEG. 


GEAR DOWN 
INDICATED AIRSPEED -KNOTS 


WING FLAP POSITION- DEG. 
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Figure 6-1 


If buffet is encountered while flying at cruise altitude, 
speed should be recovered by increasing power and low- 
ering the nose until safe flying speed is established. In 
this case, when buffeting is encountered, an increase in 
airspeed of 10 to 20 knots above the speed at which 
buffet commenced will be required to eliminate the con- 
dition. ТЕ buffeting is encountered during low-altitude 
flight, a small extension of wing flaps and an increase in 
power will usually eliminate buffet. After buffet has been 
eliminated, the wing flaps may be retracted in increments 
as speed is increased. 
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POWER-ON STALLS 

Power-on stalls will be preceded by a buffet warning 
which will occur approximately 13 knots above the stall 
speed with the airplane clean, and four to five knots above 
the stall speed with full wing flaps. In some cases with the 
airplane at low gross weights without power, and in any 
weight configuration with power, a minimum control 
speed will be experienced before the actual stall. In this 
case the airplane will begin to turn and may roll during 
the stall. The roll is controllable, however. In most cases 


the airplane will stall and breakaway clean. 
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POWER-OFF STALLS 


Power-off stalls are very mild with no tendency to fall off; 
ailerons and rudder remain effective. 


ACCELERATED STALLS 

Accelerated stalls are caused by raising the stall speed due 
to imposing more than the normal pull of gravity on the 
airplane. This can be done by centrifugal force in a turn 
or an abrupt pullout from a dive. The stall speed is 
increased by the square root of the g factor involved 
multiplied by the normal stalling speed. The airplane 
gives pronounced stall warning in the form of tail buffet- 
ing when this occurs. The secondary stall warning and 
buffet can be demonstrated in turns by applying excessive 
back pressure on the control column. 


STALL RECOVERY 

Use normal stall recovery technique. Permit the airspeed 
to build up through the buffet range, then start a normal 
recovery to level flight. If recovery is too abrupt, a sec- 
ondary stall warning buffet may occur. 


SPINS 


Intentional spins are prohibited. If a spin should be 
entered accidentally, normal recovery procedure for two- 
engine airplanes is recommended, namely, power on the 
inside engine, opposite rudder, and elevator control for 
nose-down. 


FLIGHT CONTROLS 


Aileron, elevator, rudder, and trim tab controls are nor- 
mal throughout slow, cruising, and high-speed flight. 
Controls become more sensitive as the speed increases; 
likewise, control forces become higher by the normal 
amount. 
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LEVEL FLIGHT CHARACTERISTICS 


Тһе airplane is stable under all normal flight conditions. 
Тһе rudder is extremely sensitive under cruise conditions. 
Turns сап be made with the aileron controls alone, due to 
the aileron-rudder interconnect device. 


MANEUVERING FLIGHT 


Maneuvering flight within the category of acrobatics is 
prohibited. Normal maneuvers may be accomplished with 
moderate effort. Flight tabs on the rudder and left ele- 
vator make control forces relatively light. In a tight 
turn, control forces are normal. There are no condi- 
tions of normal maneuvering flight which will produce a 
reversal of control pressure. 


DIVING 


Use normal recovery methods from a dive. Do not exceed 
maximum dive speeds (figure 5-3). 


LANDING 


Тһе proper use of power to control the rate of descent 
during approach and landing operations is important. 
Cutting the power at low airspeeds results in abrupt 
deceleration due to the large increase in drag caused by 
windmilling propellers and extended flaps. To maintain 
lift in this condition, speed must be maintained. The only 
way to keep speed is to lower the nose of the airplane. 
This results in a drastic increase in the rate of descent. 
Safe landings can be made by maintaining some power 
throughout the approach and then retarding throttles to 
the stops during the flareout, just prior to touchdown. 
Immediately after touchdown, the wing flaps may be 
retracted to let the weight of the airplane rest entirely on 
the wheels for a more positive brake effect, and the 
throttles may be pulled back into the reverse thrust range 
for aerodynamic braking. Landing field lengths shown in 
the Appendix are based on the use of brakes only. Effi- 
cient use of reverse thrust will shorten the landing roll 
appreciably. 
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SYSTEMS OPERATION 


FUEL SYSTEM 
USE OF BRAKES 


ENGINE 


Engine installation on the airplane differs from the usual 
installation in the use of augmentors extending from 
just forward of the engine firewall aft through the 
nacelle to the wing trailing edge. Five of the ten exhaust 
stack outlets of the engine extend to the forward end of 
each augmentor. Open space remains between the exhaust 
stacks and the mouth of the augmentor. When the engine 
is operating, exhaust gas is ejected from the stacks into 
the augmentors. The force of the exhaust creates a par- 
tial vacuum at the mouth of each augmentor, causing 
air that has entered the engine section around the pro- 
peller hub to rush into the augmentors. This action con- 
tinuously draws cooling air across the engine. The cooling 
effect, although not necessarily the maximum cooling 
possible, is most uniform when the engine area is not 
subjected to the diverting flow caused by open nacelle 
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flaps. The pump action of the high velocity exhaust gases 
through the augmentors gives a jet thrust effect as the 
mixture is forced out of the aft ends of the augmentors. 
This thrust is considered to be sufficient at low airspeeds 
and high power settings to provide some positive thrust 
power. At moderately high airspeeds and lower power 
settings, the thrust is considered to be sufficient at least 
to nullify cooling drag. Perhaps the main advantage of 
the augmentor installation is in flow of cooling air over 
the engine. The cooling air is automatically proportioned 
to the power setting at all times due to the aspirating 
effect of the exhaust gases. Another important advantage 
is that with this system the cumbersome ring of conven- 
tional cowl flaps around each nacelle is eliminated. Four 
adjustable nacelle flaps are located in each nacelle. The 
flaps are opened on the ground to allow heat to escape 
from the engines. To control cylinder head temperature 


7-1 


Section VII 


in flight, the flaps are used in the same manner as cowl 
flaps. The augmentors conduct considerable heat that is 
used to provide heating air for the cabin heat exchanger 
and the wing and tail anti-icing systems. À tube larger 
than the augmentor is installed as a sleeve over each 
augmentor. The forward end of the tube is open and air 
flows into it under moderate ram pressure from the 
engine section when the airplane is in flight. A muff col- 
lects the heating air at the aft end of the tube. A duct, 
joined to the muff by a heat valve, leads the heating air 
to the appropriate system. The inboard augmentor in 
each nacelle heats air for the cabin heat exchanger and 
for tail anti-icing. The outboard augmentor in each 
nacelle heats air for wing anti-icing. The temperature to 
which the air will be heated depends on airspeed, engine 
power setting, position of the nacelle flaps, and position 
of the augmentor vanes. The cylinder head temperature 
gages and the anti-icing temperature gages for the wing 
and tail leading edges provide the best indication of the 
heating air temperatures. Use of the augmentors as a 
source of heating air eliminates the need for combustion 
heaters or electrical heat sources for cabin temperature 
control and wing and tail anti-icing. 


CYLINDER HEAD TEMPERATURE CONSIDERATIONS 


Normally, cylinder head temperature control is main- 
tained by use of the nacelle flaps. During wing and tail 
anti-icing operation, vanes in the augmentors provide a 
means of restricting exhaust flow through the augmen- 
tors in order to raise the temperature of heated air for 
anti-icing operation. When the vanes are closed they 
restrict the flow of cooling air and exhaust gases through 
the augmentors, This reduced airflow results in a smaller 
volume of cooling air passing around the engines, and 
thus increases cylinder head temperatures. 


ENGINE TORQUEMETERS 


Engine torquemeters (39, figure 1-7) are provided to 
indicate the power being delivered to the propellers. The 
indicators are sensitive instruments indicating torque 
in psi. They are energized electrically by torque pressure 
transmitters installed on the aft accessory section of the 
engines. The torquemeter circuit is powered by 26-volt 
regulated ac power. The torque indication is originated 
by a master torque pressure piston and five subsidiary 
pistons installed in the forward accessory section of the 
engine in such a way that when power is transmitted to 
the propeller from the engine, the fixed reduction gear 
mounted on a spirally spindle shaft tends to move for- 
ward оп the splines. The forward face of the gear pushes 
against the pistons, creating a pressure on oil supplied 
at the other end of the piston by the oil pressure boost 
pump. This develops pressure through a static fluid tube 
against torque pressure plates which actuate the torque 
pressure transmitters. The torque indicated on the torque- 
meter is therefore the torque applied to the propeller. 
Power delivered to auxiliary equipment and electrical 
equipment by the engine is not included in the torque- 
meter indication. The indicated torque of the two engines 
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will not necessarily be equal at any time, partly due to 
possible variation in accessory load and engine condi- 
tion, but also because the tolerances of the installations 
are such as to allow a possible difference of five psi or 
more. The torque constant is 0.00632. BHP may be cal- 
culated by using the following formula: 


ВНР = Torque (psi) X Torque Constant Х RPM 


Тһе torquemeters provide the best indication of nower 
failure and power changes. If a carburetor should ice, 
the decrease in power as shown on the torquemeter will 
usually be the first indication. If spark plugs begin to 
fail, or other failure begins, this power loss will be indi- 
cated by the torquemeter. Torque pressure will drop if 
the carburetor begins to ice, if fuel pressure fluctuates or 
drops below operating limits, if the ignition system is 
defective, or if cylinder head temperatures are too high 
and the mixture too lean. In general, any condition which 
prevents the engine from developing all of the power it 
should develop at a given power setting will be reflected 
in abnormally low torque pressure indication. Refer to 
CARBURETOR MIXTURES, this Section, for use of 
torque pressure indication for manual leaning. 


DETONATION 


Detonation is one of the principal hazards associated 
with the operation of a high output engine. It is the 
result of sudden exploding of the cnarge 11 the combus- 
tion chamber as contrasted to the steady release of energy 
in the progressive and relatively slow burning which 
occurs during normal combustion. Detonation is accom- 
plished by severe pressure waves in the combustion 
chamber. Abnormal heat is developed. Damage to the 
engine will result from continuous or frequent detona- 
tion and in the worst instances detonation leads rapidly 
to complete engine failure. Detonation as in an automo- 
bile engine can be heard as a sharp knocking. If other 
sounds could be filtered out, knocking would be audible 
in an airplane engine in which detonation was occurring. 
A rapid increase in cylinder head temperature, however, 
is the only warning of detonation. The following factors 
contribute to the tendency of an engine to detonate: 
(1) excessive manifold pressure; (2) insufficient cooling; 
(3) lean fuel-air mixtures; (4) excessive carburetor air 
temperatures; (5) faulty ignition system; and (6) fuel 
of low anti-knock (octane) value. The first four of these 
factors can be controlled from the flight compartment. 
If engines are operated within the specified limits, on the 
recommended grade of fuel, and with carburetor and 
ignition systems in normal condition, there will be no 
detonation. 


WATER (ANTI-DETONANT) INJECTION 

As explained in DETONATION, this Section, engine 
operation at excessive manifold pressures and insufficient 
cooling contributes to detonation, Іп the absence of water 
injection, the tendency to detonate at high power set- 
tings is suppressed by enriching the mixture beyond the 
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best power fuel-air ratio to supply excess fuel for cool- 
ing. When water injection is used, the fuel-air ratio is 
automatically deriched to the best power range and a 
water-alcohol solution is introduced with the fuel enter- 
ing the engine, to provide charge cooling and prevent 
detonation. This ability to operate safely in the high 
power range with best power mixtures provides more 
brake horsepower for a given throttle and RPM setting 
than would otherwise be available with the rich mixtures 
accompanying operation without water injection. 


Note 

Тһе manifold pressure limit for operation 
without water injection is higher than the lim- 
iting pressure with water injection (when using 
grade 115/145 fuel). This apparent discrepancy 
is explained by the preceding paragraph. An 
excess of fuel allows the use of high manifold 
pressure; however, power output level is low 
due to the rich mixture. 


The consumption of ADI fluid at takeoff power (2500 
BHP) is approximately 1.5 gallons per minute for each 
engine. Considering the usable tank capacity of 22 gal- 
lons, there is sufficient fluid to operate both engines 
for approximately seven minutes or one engine for 14 
minutes. 


THROTTLE OPERATION 


Power changes should be made smoothly and gradually. 
If throttles are jerked or moved rapidly, backfiring and 
torching may result. 


ENGINE BLOWERS 


ENGINE BLOWER SHIFT CHECK 


When making an engine blower shift check, pilots should 
make absolutely certain that blowers are back in low 
before takeoff. Should the blower shift actuator fail to 
shift from high back to low, and a takeoff be made in 
high blower, severe detonation caused by high compres- 
sion and high temperature of the mixture might result in 
engine failure. To determine whether or not blowers have 
actually shifted, pilots may observe two indications: mani- 
fold pressure and oil pressure. When shifting from high 
back to low, an approximate two-inch drop in manifold 
pressure and a fluctuation of oil pressure indicate that 
the blower has actually gone back into low position. 


ENGINE BLOWER SHIFT OPERATION 

Two factors govern engine blower shifting — altitude, 
and carburetor air temperatures. The altitudes for shift- 
ing blowers are given in the Power Schedule Tables in 
the Appendix. These altitude values are determined from 
engine operating curves and comparative fuel consump- 
tion for each blower ratio at the same engine power out- 
put. They are based on use of low blower whenever the 
desired power can be maintained at the selected rpm 
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with full throttle. Carburetor air temperature as related 
to blower operation is of critical importance. Carburetor 
air temperature is measured before fuel is injected 
and before the fuel-air mixture passes into the blower 
section. Due to the compressor action of the blower and 
other factors, considerable heat rise occurs in the fuel- 
air mixture before the charge is admitted to the cylinders. 
By controlling the carburetor air temperature to certain 
maximums, it is therefore possible to preclude detonation 
that originates from excessive carburetor heat. The low 
blower critical altitude (full throttle) for normal climb 
BHP is usually reached in the range of 12,000 to 15,000 
feet, depending upon existing atmospheric conditions and 
variations in engine condition. Use the following proce- 
dures when shifting from low to high blower to maintain 
the same condition of rpm and manifold pressure: 


1. After passing the low blower critical altitude, con- 
tinue full throttle climb until manifold pressure 
falls off five inches Hg. 


2. Set throttle to reduce manifold pressure an addi- 
tional four inches Hg. 


3. Place blower switch in HIGH position. 


4. Set throttle to obtain desired manifold pressure. 


е Do not shift to high blower if carburetor air 
temperature exceeds limits. High blower opera- 
tion above these temperature ranges will then 
cause excessively high mixture temperature with 
resulting detonation. 


* In the event electrical power is lost or tempo- 
rarily disrupted during high blower operation, 
the blowers will automatically shift to the low 
ratio. To prevent inadvertent shift back to high 
blower, place the blower switches in LOW 
position before restoring power. Refer to ELEC- 
TRICAL POWER SUPPLY SYSTEM EMER- 
GENCY OPERATION, Section III. 


If the power desired for use with high blower is lower 
than that for low blower, shift to high blower when the 
manifold pressure falls to the value desired. During climb, 
watch cylinder head temperatures and do not exceed maxi- 
mum permissible temperature. Maintain 200?C or less, 
opening nacelle flaps and increasing airspeed for better 
cooling. 


CARBURETORS 
CARBURETOR AIR TEMPERATURE 


Тһе engines on this airplane require two different car- 
buretor air temperature limits, one for low and one for 
high blower operation. Because of the higher temperature 
rise in the blower when operating in high ratio, carbu- 
retor heat must be held to a lower temperature. If this is 
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not done, detonation will occur. For high blower car- 
buretor heat limits, refer to ENGINE LIMITATIONS, 
Section V. While eliminating ice from the carburetors 
these limits, of course, do not apply since this is consid- 
ered an emergency situation of short duration. 


CARBURETOR MIXTURES 


Тһе carburetor used on the R2800-99W engine permits 
manual leaning of the fuel-air mixture strength for 
decreased fuel consumption and increased range. The 
manual mixture control mechanism of the carburetor 
provides a wide angle of adjustment between the AUTO 
RICH position and the IDLE CUTOFF position. This 
allows a closer, more accurate adjustment of the mixture 
ratio. Mixture strength may be adjusted manually, if 
desired, on the basis of torque oil pressure drop from 
the best power position. 


MANUAL LEANING 


As automatic carburetor operation will not permit the 
attainment of maximum precision in the control of fuel 
flow and mixture strength, and since the AUTO LEAN 
mixture position is set to assure smooth engine operation 
rather than fuel economy, some method of manually 
leaning the cruise mixture is desirable. Basically, the man- 
ual leaning procedures outlined below provide for estab- 
lishing the desired fuel-air ratio with as many factors as 
possible held constant, including airflow, cylinder head 
temperature, carburetor air temperature, manifold pres- 
sure, and rpm. Only fuel flow is varied and the resulting 
changes in power follow closely the fundamental rela- 
tionship existing between the fuel-air ratio and power. 
The following procedures for manually leaning the cruise 
mixture and setting up economical fuel flows are based 
on à torque pressure drop from the best power condition. 


During Climb 


Prior to reaching cruising altitude, determine the brake 
horsepower required to obtain the desired performance. 
Refer to the power schedule charts in the Appendix. 


Note 
For prolonged engine durability, it is recom- 
mended that 1200 BHP or less be used for 
normal cruise. 


Cruise 


After climbing to the desired cruising altitude, accelerate 
to cruising speed. As airspeed increases, adjust nacelle 
flaps to establish cylinder head temperature at desired 
value for cruise. 


1. Mixture control in AUTO RICH. 


2. Adjust manifold pressure and rpm to cruise set- 
tings as obtained from power schedule charts in 
the Appendix. 
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е Manual leaning is not permitted above 1200 
BHP. 


® When using alternate fuel grade 100/130, do 
not exceed 1100 BHP in high blower. 


3. After three to five minutes to allow for stabiliza- 
tion, move the mixture control levers (one at a 
time) toward AUTO LEAN until a maximum 
torque oil pressure reading is obtained. This is the 
best power mixture setting. Note the pressure. 


Note 

Due to manufacturing and maintenance toler- 
ances, the best power position of the mixture 
control levers will vary from engine to engine 
and airplane to airplane. The position may be 
found at the AUTO RICH position or in a 
range of travel from AUTO RICH to a point 
slightly above AUTO LEAN position. 


4. ТЕ the best power peak cannot be determined or 
if the AUTO RICH position is thought to be 
leaner than the best power it may be necessary to 
use prime to establish the setting. When prime is 
applied with mixture control in AUTO RICH, the 
following relationships apply, as shown in fig- 
ure 7-1. 


Note 
Engage the engine primer and watch the torque 
oil pressure gage for a rise, drop, or steady 
indication. Note the maximum torque oil pres- 
sure reading and then disengage the primer. 


а. If torque oil pressure drops, AUTO RICH 
is at or richer than best power; if it is richer 
than best power, the torque oil pressure 
will rise as the maximum is manually 
leaned from AUTO RICH (figure 7-1, 
condition 1). 

b. If the torque oil pressure does not change, 
AUTO RICH is near the lean end of the 
best power mixture range (figure 7-1, 
condition 2). 

c. If the torque oil pressure rises, or rises and 
then falls; AUTO RICH is leaner than 
best power (figure 7-1, conditions 3 or 4). 

5. After establishing the best power mixture setting, 
check the manifold pressure. If the resulting mani- 
fold pressure exceeds the maximum value, retard 
the throttle to the limiting value. 

G. Further retard the mixture control until the desired 
torque pressure drop from the peak value is 
obtained. 
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7. Periodically check to see that the specified mani- 
fold pressure and torque pressure drop is main- 
tained. The torque pressure drop may be checked 
by energizing the primer and checking the speci- 
fied TPSI rise to the best power peak. 


This procedure of setting power places final reliance 
upon the manifold pressure gages and tachometers, but 
uses the torquemeter as a primary power setting instru- 
ment within limits. Further, the torquemeters are the 
primary instruments for setting cruise power mixtures. 
This method of setting cruise mixtures by a given torque 
pressure drop from best power will generally provide a 
power setting that is optimum for cruise powers. How- 
ever, if the AUTO RICH setting is excessively lean (fig- 
ure 7-1, condition 4), this drop could result in a setting 
of less than best economy which might result in unsatis- 
factory engine operation. If any evidence of engine lean- 
ness (such as engine roughness, surging and/or a low 
cylinder head temperature) is encountered, place the mix- 
ture control in AUTO LEAN to attain smooth operation. 


CHANGE TO POWER SETTINGS 


Whenever changes are made to the power settings, it is 
advisable to check that the resulting torque pressure is 
the specified amount below the maximum reading. Under 
most conditions, a one-inch change in manifold pressure 
or a 100 rpm change will not appreciably affect the rela- 
tive mixture setting. However, since a change in airspeed, 
altitude or temperature may affect the metering charac- 
teristics of the carburetors, the mixture settings should be 
periodically checked enroute to ascertain that the torque 
pressure drop is the correct amount below the maximum 
reading. 


MANUAL MIXTURE ADJUSTMENT 


During cruise operation above 1200 bhp in low blower, 
manual mixture adjustment to minimum fuel flow is used 
instead of manual leaning to torque pressure drop. The 
procedure for manual adjusting of the mixture controls 
is as follows: 


1. Set rpm and manifold pressure for desired power. 


2. Manually adjust the mixture control levers to mini- 
mum fuel flow as specified on the fuel flow charts 
in the Appendix. 


Engine roughness, detonation, and loss of power 
will result if fuel flow is below the minimum 
for the desired power setting. 


CARBURETOR ICING 


Note 
If carburetor icing conditions are anticipated, 
apply carburetor heat to maintain the limits for 
continuous operation. The use of carburetor 
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EFFECT OF PRIME ON 
POWER AT VARIOUS 
AUTO RICH MIXTURES 


BEST POWER 
PEAK A 
100 FS — 


PRIME CAUSES A TORQUE OIL 
PRESSURE DROP IF AUTO RICH IS AT 
OR RICHER THAN BEST POWER 


CONDITION 1 


JEST POWER 


BI 
PEAK B 
100 K А 


PRIME MAY CAUSE МО CHANGE IN 
TORQUE OIL PRESSURE IF AUTO RICH 
1$ NEAR THE LEAN END OF BEST 
POWER. 


CONDITION 2 


BEST POWER 
yoo |- ^ — А B, 


PERCENT BHP-TORQUE OIL PRESSURE 


PRIME MAY CAUSE A RISE AND FALL 
IN TORQUE OIL PRESSURE IF AUTO 
RICH IS SLIGHTLY LEANER THAN 
BEST POWER. 


CONDITION 3 


BEST POWER 
PEAK 
100 ---- 5 


PRIME CAUSES А RISE ІМ TORQUE 
OIL PRESSURE IF AUTO RICH IS 
LEANER THAN BEST POWER. 


CONDITION 4 
——LEAN FUEL-AIR-RATIO RICH—— 

BEST POWER MIXTURE RANGE 

АО AUTO RICH TORQUE OIL PRESSURE 

BA AUTO RICH PLUS PRIME TORQUE 
OIL PRESSURE 

24n0 
Figure-7-1 
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beat for prevention of ісе апа loss of power 
when in high-moisture atmosphere is most effec- 
tive if applied and maintained in advance of 
encountering these conditions. Carburetor heat 
should be used when carburetor air temperature 
is - 109С to + 15°C and weather conditions are 
conducive to carburetor icing, or when carbu- 
retor air temperature is below —10°C and poor 
fuel vaporization and distribution is indicated 
by engine roughness or loss of power. 


Loss of power while flying through visible moisture con- 
ditions or at near-freezing temperature is usually due to 
carburetor ice. Indications of carburetor icing generally 
appear in the following order: 

1. Change in torque pressure. 


2. Change in fuel flow. 
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Surging or misfiring. 
4. Change in cylinder head temperature. 
5. Oscillation of rpm and manifold pressure. 


If ice accretion is allowed to progress to a critical extent, 
loss of power may make it impossible to generate suffi- 
cient heat to clear the engine. The use of carburetor heat 
has the disadvantage of reducing ram pressure rise of the 
inlet air, thus reducing engine critical altitude and caus- 
ing premature shift to high blower operation. This results 
in a loss of supercharger efficiency and decreases the 
power available for a constant manifold pressure. If 
torque pressure, manifold pressure, or fuel flow unac- 
countably change, carburetor icing may be the cause. 
Apply heat for a short period of time; this will result 
in a further manifold pressure reduction but if a sub- 
sequent slow rise is noted in manifold pressure, ice is 
present and is melting. In this event, continue applying 
carburetor heat until icing conditions no longer prevail. 
Manifold pressure and cylinder head temperature should 
be monitored closely during this period. If high blower 
is used during carburetor anti-icing, rpm and manifold 
pressure must be adjusted to cruising values as specified 
in the cruise charts in the Appendix. If it is suspected 
that ice has already formed in the carburetor, apply full 
carburetor heat and maintain it for 30 seconds. Then 
slowly move the carburetor heat levers toward the COLD 
position to see if manifold pressure and torque pressure 
have been restored to nearly their former indications. 
Maintain carburetor heat as long as required to eliminate 
the ice. 


Engine Stoppage Due to Carburetor Ice 

If, during flight, the carburetor has iced up to the extent 
that the engine stops, actuate the prime switch. The 
primer will provide enough fuel to restart the engine. 
After the engine starts, use full carburetor heat until 
carburetor has de-iced and engine will operate normally. 
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Note 


A slight loss in power usually continues after 
use of carburetor heat. Five minutes may be 
required before normal power is restored if the 
mixture control lever is left in a lean position. 
'To restore power most quickly, place mixture 
control lever in AUTO RICH. 


Sometimes, when the temperature of the fuel is below 
freezing and icing conditions are present, another type of 
carburetor icing occurs. This is the formation of ice plug- 
ging the mixture control bleeds in the regulator section 
of the carburetor. This sort of icing is indicated by an 
appreciable increase in fuel flow and a change in TPSI. 
To remedy this situation, use maximum permissible car- 
buretor heat and manually lean to original fuel flow. 
Adjust mixture to original fuel flow as ice is dissipated. 


SUB-TEMPERATURE OPERATION 


Operation at carburetor air temperatures below — 10°С 
must not be avoided because of fear of formation of 
excessive lead deposits. This engine will operate entirely 
satisfactorily with carburetor air temperature as low as 
-559С. The lowest carburetor air temperature at which 
this engine will operate satisfactorily depends on its 
condition and the ability of maintaining warm cylinder 
head temperatures of approximately 200°С. 


IGNITION SYSTEM 
SPARK PLUG FOULING AND LEADING 


Spark plug fouling is a principal cause of ignition trouble, 
which in turn is one of the most common engine main- 
tenance and operating problems with airplane engines 
using 115/145 or 100/130 grade fuel. These grades of 
fuel may contain a relatively high lead content. Such 
fouling might be defined as an accumulation of deposits 
which cause misfiring or prevent firing across the spark 
plug electrodes. The most common types of fouling are 
lead fouling and carbon fouling, with lead fouling the 
main trouble-maker. Cause, prevention, and cure of spark 
plug fouling are all linked to the chemistry and physics 
of the combustion cycle, which in turn are subject to 
wide variation under different ground and flight engine 
operating conditions. A logical treatment of the problem 
involves separate discussion of each aspect of typical 
engine operation including ground running, takeoff, 
climb, cruise, and descent. Prevention appears to be the 
most profitable line of attack on the problem. 


IMPORTANT FACTORS 


Tetraethyl lead is the most important basic cause of lead 
fouling. Scavenger agents such as bromine in the tetra- 
ethyl lead are provided to combine with the lead during 
combustion, thereby removing the lead with the exhaust 
gases. However, under certain conditions of temperature 
and pressure, the lead will condense on the spark plug 
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insulator as lead oxide or lead bromide. In the presence of 
excess carbon as a reducing agent, these may form metallic 
lead particles. АП such deposits can prevent ignition or 
firing. Obviously the best solution is to remove ог reduce 
the lead compounds presently contaminating the fuels. 
Other pertinent factors which influence plug misfiring 
include the type of ignition system, spark plug charac- 
teristics and length of time in operation, water injection 
operation (dry or wet takeoffs), general engine condi- 
tioning including the care and handling of spark plugs, 
the operating requirements and characteristics of the par- 
ticular engine installation, and the specific engine operat- 
ing conditions. In general, spark plug fouling involves a 
buildup of deposits through prolonged operation under 
a fixed set of conditions. Prevention and remedy for plug 
fouling, therefore, depend on taking action to vary these 
conditions, thereby upsetting the chemistry of the fouling 
cycle, to restore good ignition. 


GROUND RUNNING 


Prolonged periods of idling may lead to fouling of the 
spark plugs. "Clearing out" of the engine at ten-minute 
intervals is recommended. This should be done by running 
the engine up to field barometric pressure manifold 
pressure (indicated by manifold pressure gage read- 
ing before starting) for one minute after each ten min- 
utes of idling. This is particularly pertinent during 
extended idling while awaiting runway clearance before 
takeoff. If an engine analyzer is aboard, ignition analysis 
and vibration analysis checks should be performed at 
field barometric manifold pressure. 


Note 
If unacceptable spark plug performance is 
experienced, place mixture in AUTO RICH. 
Move throttles to 35 inches hg., then move mix- 
ture to AUTO LEAN and allow cylinder head 
temperature to reach 160°С and hold for 30 
seconds. Move mixture contro] to AUTO 
RICH. If engine power check is not satisfactory, 
repeat the above procedure. In event a second 
attempt to clear spark plugs fails to produce 
satisfactory results, do not attempt to take off. 


TAKEOFF 


Smooth and steady application of the throttle is prefer- 
able to a rapid or "jam" acceleration to takeoff power. 
The most common symptoms of spark plug fouling 
include erratic torque pressure readings, loss of torque 
pressure, and associated backfiring and rough running; all 
of these are evidence of advanced stages of misfiring. 
When these symptoms develop reduce manifold pres- 
sure as required to restore smooth operation. Turn off 
the water injection to further reduce spark plug load and 
facilitate firing. 
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CRUISE 
Type and Cause of Fouling 


Cruise conditions usually generate lead fouling rather 
than carbon fouling. Conditions favorable to lead fouling 
include long-continued application of a given set of 
engine conditions typical of cruise flight, particularly 
those involving very lean mixtures. Associated con- 
tributing factors include abnormally cool cylinder head 
temperatures and low manifold pressure. Common symp- 
toms include torquemeter oscillation and backfiring 
or afterfiring. 


Prevention of Fouling 


A periodic change in engine conditions will usually fore- 
stall lead fouling. Here again, prevention is preferable to 
cure. Hourly intervals are frequently used and may accom- 
plish results either by use of AUTO RICH for five min- 
utes, a change of three to five inches of manifold pressure, 
or a change of 100 to 300 rpm. А reduction in power fol- 
lowed by an increase appears to be the preferable approach 
to prevention. One or more of these procedures should 
prove effective, and the procedure which least affects the 
flight condition, and is least noticeable to passengers is 
naturally preferable. 


Detection of Fouling 


Keep the engine analyzer on at all times and perform 
checks at stabilized engine speeds. Ignition analyses 
should be performed during initial climb, after cruise 
altitude is reached, and prior to descent. Vibration analy- 
ses should be performed at regular intervals during pro- 
longed flight and at such other times considered necessary, 
based on engine instrument indications and other engine 
checks. 


Cure of Fouling 


Cure is less certain and includes a wider variety of pro- 
cedures than prevention. If fouling is detected soon 
enough, however, it can usually be eliminated or held to 
a minimum by a sharp increase in combustion tempera- 
ture. A sharp rise in combustion temperature can be 
obtained by going to METO power for a short period. 
Generally, plugs which are misfiring or completely fouled 
are apt to resume firing at lower power settings. There- 
fore, it is preferable to reduce power and then restore it, 
rather than attempt to reach a high power setting with 
malfunctioning plugs. High-power burnout procedures, 
with or without water, could chemically change the 
fouling deposits to an extent that there could be no 
inflight remedy and the only cure would be to change 
spark plugs. High-power burnout procedures also intro- 
duce the possibility of destructive backfiring during the 
application of power. 


DESCENT 


If a fouling problem is encountered in descent, it can 
usually be cured by clearing the engine during final 
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approach— with flaps and gear down, approach rpm, and 
a high power level set for one to two minutes prior to 
landing. When the cylinder head temperatures are up to 
the cruise range, the plugs will usually be clear and ready 
for any possible high power requirement. 


DESCENT POWER SETTING 


Flying conditions permitting, adjust the throttle and/or 
propellers to maintain level flight cruise power during 
descent. If flying conditions in descent require a large 
reduction in power, reduce rpm as well as manifold 
pressure. For descents or other low power maneuvers it 
is important to cushion the high inertia loads on the 
master rod bearings which occur at conditions of high 
rpm and low manifold pressure. Avoid prolonged high 
rpm with low manifold pressure. Attempt to maintain 
a power setting of one inch Hg manifold pressure per 
100 rpm. The engines cool rapidly during descent. Use 
the nacelle flaps and augmentor vanes to maintain cyl- 
inder head temperatures. 


OIL SYSTEM 
RESERVE OIL SYSTEM OPERATION 


Тһе engine oil tanks should be reserviced to 22 gallons 
when the oil tank quantity gage indicates between nine 
and 12 gallons during level flight. Reservicing should be 
started before the oil level in the engine tank falls to 
nine gallons. To transfer oil, place the function selector 
switch in the TRANSFER position and then hold the sys- 
tem operating switch in either the LH or RH position, as 
required. Release the switch to stop the transfer. After 
transferring oil, the oil line must be scavenged. Place the 
function selector switch in the PURGE position and hold 
the system operating switch in the LH or RH position, 
as required, to allow fuel to enter the oil transfer line 
through an auto-operated solivalve. Releasing the system 
operating switch to the OFF position stops the transfer 
pump and closes the oil transfer valve. 


Purging of oil lines must be limited to a maxi- 
mum of two minutes to prevent overdilution 
of the reserve oil. 


FUEL SYSTEM 


FUEL SYSTEM OPERATION 


Тһе fuel system is described in Section I. Additional 
information on operation of the fuel booster pumps and 
the crossfeed system in various unusual circumstances is 
provided in the following paragraphs. Refer to the 
Appendix for fuel consumption data. 
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FUEL BOOSTER PUMP OPERATION 


In addition to using the booster pumps for starting, take- 
off, climb, and landing, they should be used in flight when- 
ever fuel pressure fluctuates within limits. Sometimes, 
at high altitudes or with high fuel temperatures, engines 
will surge because of vapor lock. This may be brought 
about by "boiling" of the fuel at high temperatures or at 
high altitudes after rapid climb, The characteristics of 
the condition are oscillation of fuel pressure and fuel 
flow, and flickering of the fuel pressure-low warning 
light. Booster pumps correct this trouble by decreasing 
the tendency of the fuel to vaporize in the lines, thus 
preventing fuel pump cavitation. 


@ With sufficient downward fluctuation of fuel 
pressure a power loss occurs. The propeller gov- 
ernor will turn the blades to flatter pitch in 
order to keep engine rpm up to the setting of 
the governor. If full fuel flow is then suddenly 
restored, the engine may tend to overspeed 
before the propeller can return to higher pitch. 
Proper fuel booster pump operation will pre- 
vent this. 

€ The fuel booster pump must not be turned on 
if fuel pressure drops below operational limits 
while the engine continues to operate normally. 
A fuel leak may be responsible for the pres- 
sure drop. Refer to Section III for instructions 
in this event. 


FUEL CROSSFEED OPERATION 


When operating on crossfeed, the main fuel shutoff 
valve switch for the tank not being used must be turned 
to OFF. Unless this is done, fuel may be inadvertently 
transferred from tank to tank. 


€ Fuel must not be transferred intentionally from 
tank to tank. Should transfer take place, pres- 
sure might build up in a tank to the extent that 
fuel would overflow through the vents. 


€ Inadverent transfer may also take place if fuel 
booster relief valves are not equalized. 


When operating on crossfeed to the opposite engine, ог 
to both engines, the fuel booster pump of the tank being 
used must be turned on if fuel pressure drops or fluctuates 
below operating limits and abnormal engine operation is 
evident. The fuel shutoff valve for the tank not being used 
must be closed to preclude fuel transfer from tank to 
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tank. During the changeover from normal to crossfeed 
operation, or from crossfeed back to normal, it is very 
important to maintain constant fuel pressure at all times. 
If pressure is allowed to drop during the changeover, its 
resurgence will cause high pressure in the fuel system 
which might damage the carburetor diaphragm. To pre- 
vent this, maintain constant fuel pressure by adhering to 
the sequence of steps in the following procedure: 


Two-Engine Operation 
1. Normal to Crossfeed: 
a. Place both booster pump switches in ON 
position, 
b. Position the crossfeed handle to OPEN. 
c. Place the booster pump switch for the unused 
tank in OFF position. 
d. Place the main fuel shutoff valve switch for 
the unused tank in OFF position. 
2. Crossfeed to Normal: 
a. Place both booster pump switches in ON 
position. 
b. Place the main fuel shutoff valve switch for 
the unused tank in ON position. 
c. Turn the crossfeed handle to the OFF position. 
d. Position booster pump switches as required. 


Single-Engine Operation 
1. Normal to Crossfeed: 
a. Place both booster pump switches in the ON 
position. 
b. Place both main fuel shutoff valve switches in 
ON position. 
c. Turn the crossfeed handle to the OPEN 
position. 
d. Place the booster pump switch for the unused 
tank in OFF position. 
e. Place the main fuel shutoff valve switch for the 
unused tank in OFF position. 
2. Crossfeed to Normal: 
a. Place the booster pump switch for the unused 
tank in ON position. 
b. Check that both main fuel shutoff valve switches 
are in ON position. 
c. Turn the crossfeed handle to the OFF position. 


d. Place booster pump switch and main fuel shut- 
off valve switch for the unused tank in the OFF 
positions. 


USE OF BRAKES 


Brakes, themselves, can merely stop the wheel from turn- 
ing, but stopping the airplane is dependent on the friction 
of the tires on the runway. It has been found that opti- 
mum braking occurs with approximately a 15 to 20 per- 
cent rolling skid; 1.е., the wheel continues to rotate but 
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has approximately 15 to 20 percent slippage on the sur- 
face. As the amount of skid increases, friction decreases 
because the first immediate action is to scuff the rubber, 
tearing off little pieces which act almost like rollers under 
the tire, Then the heat generated starts to melt the rubber 
and the molten rubber acts as a lubricant. Therefore, if 
one wheel is locked during application of brakes, there 
is a very definite tendency for the airplane to turn away 
from that wheel, and further application of brake pres- 
sure will offer no corrective action. The following recom- 
mendations should be followed insofar as practicable: 


1, Use extreme care when applying brakes immedi- 
ately after touchdown, or at any time when there is 
considerable lift on the wings, to prevent excessive 
skidding of tires which will cause flat spots. A 
heavy brake pressure can result in locking the 
wheel more easily if brakes are applied immediately 
after touchdown than if the same pressure is 
applied after the full weight of the airplane is on 
the wheels. A wheel once locked in this manner 
immediately after touchdown will not become 
unlocked as the load is increased, as long as brake 
pressure is maintained. Proper braking action can- 
not be expected until the tires are carrying heavy 
loads. 


2. The full landing roll and reverse thrust should be 
utilized to take advantage of aerodynamic braking 
and to use the brakes as little and as lightly as 
possible. 

3. If maximum braking is required after touchdown, 
lift should be decreased as much as possible by 
raising the flaps and dropping the nose before 
applying brakes. This procedure will improve 
braking action by increasing the frictional force 
between the tires and the runway. 


4. For short landing rolls, a single smooth applica- 
cation of the brakes with constantly increasing 
pedal pressure is most desirable. This procedure 
applies equally well for operation of the emergency 
braking system. 

5. During a series of successive landings, a minimum 
of 15 minutes should elapse between landings 
where the landing gear remains in the slipstream, 
and a minimum of 30 minutes between landings 
with the landing gear retracted, to allow adequate 
cooling time between brake applications. This time 
restriction is not applicable to "touch-and-go" 
landings when no brake application is involved. 

6. The brakes should not be dragged while taxiing, 
and should be used as little as possible for turning 
the airplane on the ground. 


7. At the first indication of brake malfunction, or if 
the brakes are suspected to be in an overheated 
condition after excessive use, the airplane should 
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be maneuvered off the active runway and stopped. 1. 
The airplane should not Бе taxied into а crowded 
parking area and the parking brakes should not 
be set. Overheated wheels and brakes shall be 
cooled before the airplane is subsequently towed 
or taxied. Peak temperatures in the wheel and 
brake assembly are not attained until some time 
after a maximum braking operation is completed. 
In extreme cases, heat buildup can cause the wheel 
and tire to fail with explosive force or be destroyed 3. 
by fire if proper cooling is not effected. Taxiing at 

low speeds to obtain air cooling of overheated 

brakes will not reduce temperatures adequately and 

can actually cause additional heat buildup. 4, 


LANDING GEAR SAFETY CIRCUIT 
When the weight of the airplane compresses the landing 5. 
gear shock struts, а microswitch оп the left main landing 


Opens the solenoid-operated cabin pressure dump 
valve to prevent cabin pressurization on the ground 
and relieve cabin pressure upon landing. 


Energizes the solenoid-operated latch stops while 
on the ground so that throttles may be placed in 
the reverse thrust range; deenergizes the latch stops 
when airborne to prevent inadvertent propeller 
reversal. 


Energizes the landing gear lever lock solenoid in 
the pedestal to prevent movement of the landing 
gear lever from the DOWN position while the air- 
plane is on the ground. 


Disarms the alternator-generator cooling scoops 
de-icing system to prevent overheating on the 
ground. 


Opens the refrigeration bypass valve to prevent 
overheating of the secondary compressor. 


gear shock strut actuates the landing gear safety circuit. “The landing gear safety circuit receives power from the 
Тһе safety circuit provides the following regulations to dc main bus and is protected by the "LG Lock Solenoid" 
certain systems: circuit breaker. 
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INTRODUCTION 


In this Section, primary and alternate duties are discussed 
for the pilot, copilot, and flight mechanic, who make up 
the basic flight crew. Duties relating to the pilot, copilot, 
and flight mechanic do not include information already 
covered in Section II. 


PILOT 


You have military command over, and responsibility for, 
the crew, passengers, and the safe conduct of the flight. 
You will ensure that a thorough inspection of the air- 
plane and all equipment is properly conducted in suffi- 
cient time prior to departure to permit correction of 
discrepancies without incurring delays. You must see to 
it that the other men on board understand their specific 
duties and know when they are to be performed. Also 
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arrange to have all persons briefed on normal and emer- 
gency procedures and on correct use of equipment in 
accordance with passenger briefing this Section. Before 
each flight, appoint one man to be in charge of the cabin. 
Before an over-water flight, assign ditching duties as 
shown in Section III. 


COPILOT 


The copilot will aid the pilot as directed in order to 
accomplish the assigned mission. 


FLIGHT MECHANIC 


When the airplane is away from its home base, you аге 
responsible for the maintenance, servicing, inspection and 
security of the airplane on the ground, and for deter- 
mining that all miscellaneous and emergency equipment 
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is aboard the airplane and properly installed or stowed 
before flight. In flight, you may be called upon to per- 
form such other duties as the pilot may direct. 


FLIGHT NURSE 


1. Assume responsibility for the medical care of all 
patients aboard and all equipment peculiar to 
patient handling. 

2. Advise the pilot of patient status and any necessary 
flight restrictions imposed by patient condition. 

3. Direct activities of medical technician during 


flight. 


MEDICAL TECHNICIAN 


1. Aid the flight nurse as directed in order to accom- 
plish the assigned mission. 


PASSENGER BRIEFING CHECKLIST 
PREDEPARTURE BRIEFING 

Briefing crew members name. 
Airplane commanders name. 


. Destination. 
Flight altitude. 


и. ФМ у 


Estimated time епгоше. 
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. Demonstrate the use of oxygen equipment. 
. Demonstrate the use of parachutes (if applicable). 
. Demonstrate the use of seat belts. 


м о ч = 


. Indicate location of emergency equipment. 


10. Describe procedures to be used during an inflight 
emergency. 


11. Describe warning signals. 


12. Caution passengers against the use of electronic 
equipment (portable radios, recorders, etc.) 


13. Advise passengers of information cards. 


OVERWATER BRIEFING 
1. Describe applicable emergency equipment. 
2. Describe ditching procedures, 


ARRIVAL BRIEFING 
1. Announce arrival time. 


2. Caution passengers to observe seat belt and no 
smoking signs. 


3. Provide any additional information as applicable. 


The remaining pages in this section contain passenger 
information and may be removed for local reproduction 
without destroying the continuity of this manual, 
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INTRODUCTION 


This Section discusses special all-weather procedures and 
techniques which either emphasize or add to procedures 
and techniques presented in Sections II and III. Flying 
the airplane in all weather conditions requires normal 
instrument flight proficiency on the part of the pilot 
as well as the usual conscientious preflight planning. 
А standard procedure should be employed by the pilot 
and copilot during instrument takeoff and instrument 
approach. Power adjustments should be made by the 
copilot, at the direction of the pilot, which will permit 
the pilot to concentrate on instrument flying. The 
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airplane is fully equipped for instrument flight. Рег- 
formance data, as well as techniques and procedures, 
included in this all-weather section are based on stand- 
ard production model airplanes. 


INSTRUMENT FLIGHT PROCEDURES 
PREPARATION FOR FLIGHT 


Perform the preflight inspections outlined in Section II. 
Be sure to check operation of anti-icing and de-icing 
equipment during the engine runup check. 
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In cold weather, make sure all instruments have 
warmed up sufficiently to insure normal opera- 
tion. Check for sluggish instruments during 
taxiing. 


TAKEOFF 
Recheck all instruments. 


Note 
During takeoff roll, the copilot should be pre- 
pared to give verbal corrections from visual 
observation. 


At 10 knots below takeoff speed, initiate a pitch change 
of approximately 10° on the MM-1 attitude indicator or 
1% bar widths indication on the J-8 attitude indicator. 
With this attitude, the airplane should become airborne 
at the computed takeoff speed. 


AFTER TAKEOFF — CLIMB 


Raise landing gear when vertical velocity indicator and 
altimeter definitely indicate a climb. Establish normal 
climb. 


HOLDING FLIGHT 


For short periods of holding, reduce manifold pressure 
to maintain 140 KIAS. For extended holding, or if fuel 
consumption is a critical consideration, refer to the 
Appendix. Descend in holding pattern by reducing power 
five inches Hg and maintaining 140 KIAS. Under normal 
conditions, rate of descent will approximate 500 fpm. 


DESCENT 


Normal descent or radar controlled descent to traffic alti- 
tude can be made with cruising configuration and at cruis- 
ing speed. Maintain cruising airspeed and reduce mani- 
fold pressure slightly more than one inch for each 100 
fpm rate of descent desired. In addition, reduce manifold 
Pressure approximately one inch with each 1000-foot loss 
of altitude to maintain the same rate of descent. 


Note 
Prior to letting down through an overcast, use 
increased carburetor heat to prevent carburetor 
icing. In precipitation, start windshield wiper 
operation before reaching final approach. 


INSTRUMENT APPROACHES 


This airplane is equipped for performing most types of 
instrument approaches and no special techniques are 
required. Letdowns in the clean configuration or with 
wing flaps and landing gear extended are at the discre- 
tion of the pilot; however, items of airplane configuration 
are to be initiated no later than outlined in figures 9-1 
through 9-3. When low ceiling conditions exist, it may 
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be desirable to hold configuration (approach flaps) and 
land instead of trying to lower landing flaps at the last 
minute. If ít is necessary in an emergency to make a land- 
ing by reference to the instruments only, the rate of 
descent during the last 100 feet should be adjusted to 
less than 500 fpm. This will bring the nose up slightly 
and a landing will be made on the main wheels. 


INSTRUMENT LANDING SYSTEM APPROACHES 


This airplane is equipped with an approach coupler which 
permits automatic ILS approaches. The only difference 
in the procedure employed between manual and auto- 
matic approaches is that the autopilot is used in the auto- 
matic approach. When near contact, the autopilot is 
turned off and a manual landing is accomplished. (See 
figure 9-3.) 


SINGLE-ENGINE OPERATION 


For approved procedures for single-engine operation 
refer to Section HI. The critical relationship between 
wing flaps and airspeed during instrument takeoff must 
be thoroughly understood. If the airplane is allowed to 
fly off the ground, sufficient airspeed is generally attained 
prior to gear retraction to allow flap retraction without 
developing a dangerous situation. In the event of engine 
failure on takeoff, after sufficient airspeed has been 
attained, a normal climb-out and instrument approach is 
practicable. During single-engine operation, it is impera- 
tive that airspeed be held at or above the values shown in 
figure 3-1. The windshield and propeller de-icing systems 
are powered by alternator ac bus. No. 1. If the right 
engine only is operating, the No. 2 alternator power must 
be transferred to bus No. 1. 


CIRCLING APPROACH 


The circling approach will be made under contact flight 
conditions after completion of the instrument approach. 
While maneuvering into the landing position, the land- 
ing runway shall be kept in sight at all times. Maintain 
airspeed for approach flap setting (1.4 stall speed mini- 
mum). When on base leg, normal procedure will be used 
to complete the landing. 


ICE AND RAIN 
ICING 


Тһе airplane is equipped with the necessary wing and 
tail anti-icing, pitot heat, carburetor heat, propeller 
de-icing and windshield anti-icing systems to enable it 
to fly with safety in moderate icing conditions as defined 
by Air Weather Service or light icing as defined by the 
U.S. Weather Bureau. 


Avoid flight through known or forecast severe 
or extreme (Air Weather Service) and mod- 
erate or heavy (U.S. Weather Bureau) icing 
conditions. 
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Moderate icing as defined by AWSR 55-13 is: rate of 
accretion such as to create a hazard if flight prolonged 
in icing zone, but insufficient to make immediate diver- 
sionary action necessary. Occasional use of de-icing equip- 
ment may be necessary. Light icing as defined by the U.S. 
Weather Bureau is: an accumulation of ice which can be 
disposed of by operating de-icing equipment, and which 
presents no serious hazard. Light icing will not cause 
alteration in speed, altitude, or track. Operation of the 
anti-ice and de-icing systems is described in Sections IV 
and VII. Additional information and specific procedures 
are given under COLD WEATHER PROCEDURES, this 


Section. 


Failure to remove snow and ice accumulations 
on the airplane while on the ground can result 
in serious aerodynamic and structural effects 
when flight is attempted. Takeoff distances and 
climb-out performance can be adversely affected, 
depending upon the weight and distribution of 
the accumulated snow and ice. The roughness 
pattern, and location of the snow and ice could 
affect stall speeds and handling characteristics 
to a dangerous degree. In flight, structural dam- 
age has also resulted due to vibration induced 
by unbalanced loads of unremoved accumula- 
tions. To eliminate these hazards, ice and snow 
must be removed from the airplane before flight 
is attempted. 


WING AND TAIL ANTI-ICING 
Тһе wing and tail anti-icing system should be used as ап 
anti-icer rather than as a de-icer. It is more satisfactory in 
the physical results and is simpler in operation. For most 
efficient operation, always turn on and beat-soak tbe anti- 
| icing system at least 30 minutes before entering an icing 
area, The purpose of the system is to produce enough heat 
in the wing and tail leading edges to evaporate most of 
the moisture or precipitation. Moisture which does not 
evaporate runs back over the surface of the wing and 
freezes over the cold area. This is called "runback." Pres- 
ence of runback does not mean that the wing and tail 
anti-icing system is functioning improperly. The pilot 
should observe the total accumulation of ice on the air- 
plane, including runback, and take corrective action to 
avoid continued icing. Avoid holding in moderate to 
heavy icing conditions. 


Note 
Icing conditions which cause runback to reach 
the wing flaps and ailerons is considered heavy 
icing and should be avoided. When holding in 
icing conditions, use sufficient power to provide 
adequate leading edge temperatures. Adjust aug- 
mentor vanes as required. 
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Stall warning in the form of buffet will occur 
at higher airspeeds than normally when the air- 
plane is weighted with accumulations of ice. 
'The buffet warning zone is also narrower and 
stall will be encountered at higher airspeed than 
in normal conditions. Govern approach and 
landing speed accordingly. 


SINGLE-ENGINE ANTI-ICING OPERATION 


In single-engine operation during icing conditions, the 
operating engine must assume the entire load of main- 
taining adequate wing and tail anti-icing heat. To pro- 
vide adequate heat for the entire system, the operating 
engine's cylinder head temperatures must be increased 
to near maximum limits. The following procedure is 
recommended: 


1. Manual heat anti-icing shutoff handle for shut- 
down engine — OFF. 


2. Operative engine power — METO. 


3. Augmentor vane switch — CLOSE (to approxi- 
mately 60?). 


Note 
If augmentor overheat warning bell rings and 
vanes trail, reset vanes to lesser closure. 


4. Cylinder head temperature — Maintain 250?C to 
260°С. 


5. Nacelle flaps — As required but not to exceed mid 
position. 


Cylinder head temperatures must be monitored 
very closely. Every effort must be made to reach 
an ice-free flight level as soon as possible so 
that cylinder head temperatures may be reduced 
to normal values. 


PITOT HEAT, PROPELLER DE-ICING AND 
WINDSHIELD ANTI-ICING 


As with wing and tail anti-icing, prevention of ice forma- 
tion on propellers, windshields, and pitot tubes is far 
more efficient and satisfactory than attempting to get rid 
of ice once it has formed. The NESA glass windshield 
panels are efficient when the lowest power settings are 
used; however, if it becomes necessary to use high power, 
the windshield panels must be warmed up on low power 
before full heat may be applied safely. 


9-7 


Section IX 


DIRECT-VISION WINDSHIELD 


Opening of the direct-vision windshields permits a visual 
landing in event the windshields are covered with ice. 
For best results it is necessary to lean as far (о the side as 
possible. This directs considerable wind into the pilot's 
face. Under these circumstances it is difficult for the pilot 
to monitor his own airspeed indicator and it is advisable 
to use the copilot's airspeed indicator to govern final 
approach speed. 


Note 
It is possible for the direct-vision windows to 
interfere with the control column if the window 
stop is defective. 


TURBULENCE AND THUNDERSTORMS 


Avoid penetrating a thunderstorm if it is pos- 
sible to fly around it. Some routine flight opera- 
tions require a certain amount of thunderstorm 
flying since it is not always possible to avoid 
storm areas. At night it is often impossible 
to detect individual storms and to find the 
in-between clear areas. However, pilots using 
modern equipment and possessing a combina- 
tion of proper experience, common sense, and 
instrument flying proficiency can safely fly 
through thunderstorm areas. 


BEFORE TAKEOFF 


Make a thorough analysis of the general weather situ- 
ation in order to plot thunderstorm areas. Prepare a flight 
plan which will require the least possible exposure of the 
airplane to regions of possible thunderstorms. Be sure 
to check proper operation of all flight instruments, navi- 
gation equipment, pitot heaters, and instrument panel 
lights before attempting flight into thunderstorm areas. 


DURING FLIGHT 


If a thunderstorm penetration is necessary, establish the 
airplane attitude and power settings to obtain an airspeed 
of 60 KNOTS ABOVE THE STALL SPEED for the 
weight and configuration being flown, prior to entry into 
the storm. Maintain this attitude and power setting 
throughout the storm and the airspeed will remain 
approximately constant in spite of erroneous indications. 
Тһе use of the autopilot with the altitude control OFF 
is recommended. Prepare the airplane when entering an 
area of turbulence and possible thunderstorms as follows: 


1. Adjust power to obtain an airspeed of 60 KNOTS 
ABOVE STALL SPEED. 


2. Pitot heat switch — ON. 


9-8 


Т.О. 1С-131А-1 


3. Wing and tail anti-icing, propeller de-icing and 
carburetor heat — ON, if required. 


4. Check gyro instruments for proper settings. 

5. All safety belts fastened securely (check crew). 

6. Turn off radio equipment affected by static. 

7. At night, turn all white floodlights to high intensity. 


8. If desired, engage autopilot with altitude control 
OFF. Monitor closely. 


NIGHT FLYING 


Night flying presents no unusual problems. Before take- 
off, make certain that all lights function properly. With 
flight compartment white lights off and red lights on, 
instruments will be easily visible, maximum visibility 
will be afforded in the cabin, and changeover to flying 
on instruments can be readily accomplished. The proce- 
dure for night landing is the same as for normal daylight 
landing except for the use of landing lights. These must 
be extended and turned on by placing the landing light 
switches to the EXTEND and ON positions during final 
approach. Observe landing light extension airspeed 
limitations. 


COLD WEATHER PROCEDURES 


Many of the difficulties encountered during operation in 
extreme cold weather result from lack of understanding 
of the proper steps to be taken prior to and immediately 
after flight. It is important, therefore, that the flight crew 
be fully aware not only of the necessary procedures and 
precautions to be observed during flight, but also of the 
preflight and postflight operational procedures relative to 
cold weather operation. Proper engine shutdown, using 
oil dilution, is especially important. It should never be 
necessary to drain oil when the proper dilution procedure 
has been accomplished. The use of oil dilution after 
flight and of ground heating equipment before flight 
should allow engine starts to be made regardless of the 
outside temperatures, If external heat will not be avail- 
able for starting, or dilution cannot be accomplished, the 
oil should be drained into clean containers and stored in 
a sheltered location where the temperature will not be 
below freezing. 


EXTERIOR INSPECTION 


1. Check for removal of ice, snow, and frost from wing 
and tail surfaces. Check that the leading edges of the 
control surfaces are clean. If hot air has been used, 
make certain that the areas are dry and ice-free. 


2. Check that the leading edge seals of the elevators 
and rudder are flexible. No attempt should be made 
to move the surface controls until the seals are suf- 
ficiently pliable to preclude the possibility of crack- 
ing them. 


— 
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е Hot water should not be used to remove frost 


or ice unless the airplane is sheltered in a warm 
hangar, as additional ice may form and 
aggravate the difficulty. 


® Before moving the airplane from a hangar to 


freezing temperatures outside, sponge off critical 
areas where water may have accumulated. 


3. Do not direct removal of engine protective shields, 
nacelle covers, or propeller blade covers until just 
before starting engines. Make every effort to keep 
ground heater air in contact with the engine and 
accessories until ready for the propeller pull- 
through procedure. 

4. Check engine preheating. Preheat is required if 
temperatures are below —18°C (0°F) even though 
oil dilution was accomplished at shutdown. Pre- 
heat may be required at temperatures below 2°C 
(35°F). Preheat should not be considered ade- 
quate until fluid oil will flow from the main oil 
tank sump drains, and the propellers can be turned 
with the starter. 


In extreme cold, congealed oil behind the piston 
rings prevents them from compressing to con- 
form with any taper that may exist in the cylin- 
der bore. Pistons "frozen" in this manner may 
be damaged when the engine is started. If the 
propellers cannot be rotated easily by use of 
the starter, the engine has not been sufficiently 
preheated. 


5. Check landing gear struts, actuating cylinders, 
locking mechanism, wheels and brakes for free- 
dom from ice, snow, slush, mud, frost, etc. Check 
landing gear limit switches for freedom from ice. 


6. Determine that all exposed or vital operating sur- 
faces on the landing gear (strut, pistons, etc.) 
are coated with a film of hydraulic fluid. 


7. See that tires are not frozen to the ground or to 
the wheel chocks. Direct that ground heaters first 
be used to thaw frozen tires. In cases of extreme 
emergency, tires may be freed by overinflating to 
1.5 times the normal tire pressure. 


| CAUTION | 


® То avoid excessive strain оп tires, do not apply 


heat to overinflated tires. 
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Make certain that tire pressure is reduced to nor- 
mal limits after using overinflation method. 


Do not attempt to move the airplane until tires 
are free. 


. Check pitot drain lines for freedom from ice. The 
drain plugs are located in the top forward section 
of the nose wheel well. 


. Determine battery fluid level and specific gravity. 


Note 
If the fluid level is low, remove the batteries 
and install fully serviced and fully charged bat- 
teries. If fluid is added to a battery just before 
starting engines, the battery will not produce 
maximum power. 


Check oil tank sump drains for freedom of flow. 
Drain enough oil to make certain that oil is flowing 
from tank and not merely from the drain line. 
If oil does not flow, or if flow is sluggish, direct 
that additional heat be applied locally to the tank 
sump and oil lines, 


Note 
If necessary, drain and heat the oil to approxi- 
mately 75°С (1679Е); return it to the tank 
immediately before engine is started. 


. Check fuel drains for freedom from ice, mud, etc. 


. See that all fuel, water, and oil tank vent lines 
and engine crankcase breathers are free of frozen 
condensate. 


13. Check engine stiffness periodically to determine 


14 


15. 


when sufficient ground heater air has been applied. 
If the propeller cannot be turned with the starter, 
the engine is not warm enough to start. In this 
case, continue to preheat the engine. 


Note 
With a ground heater delivering from 75,000 to 
90,000 ВТО рег hour, at least 45 minutes will be 
required at a temperature of — 34.4°С (—30°F) 
to -40.09С (—40°Е) to preheat the engine. 


. If it is determined that sufficient heat has been 
applied and the propeller still cannot be moved, 
a hydraulic lock probably exists. Remove spark 
plugs from bottom cylinders, let cylinders drain, 
pull propeller through by hand, reinstall plugs, 
and attempt to start again. 


Direct that the flight compartment enclosure cover 
be removed. 


16. Check that dc external power is connected. Exter- 


nal 115-volt ac power should be connected, if 
available. 
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BEFORE STARTING ENGINES 


1. Determine that heat has been applied generally to 
the cabin and the flight compartment and locally 
to the radio equipment rack, electrical equipment 
rack, radar equipment rack and to flight and engine 
instrument panels. 


2. Check rear loading door, escape hatches, and flight 
compartment windows to make certain they will 
open. Then close and secure. 


Note 
It is customary in extreme cold weather to leave 
a small opening in the cabin and/or the flight 
compartment after the last engine shutdown to 
permit circulation of air inside the airplane as а 
frost preventive measure. 


In cold weather, make sure all instruments have 
warmed sufficiently to insure normal operation. 
Check for sluggish instruments during taxiing. 


3. Check pitot heater operation by observing 
ammeters. 


4. Place reserve oil heat switch to HEAT position. 
Check heater indicator lights. The initial heater 
light and the maintenance heater light should 
illuminate. 


5. See that the parking brake handle is in the OFF 
position. If the parking brakes have been left on, 
the brakes may be frozen. If necessary, direct that 
heat be applied to the brake discs and cylinders. 


6. Direct that engine protective shields, nacelle cov- 
ers, and propeller blade covers be removed. This 
should be the last operation before starting the 
engines. 


STARTING ENGINES 


Except as noted in the following paragraphs, make cold 
weather starts using the procedures described in Section II 
for normal starts. 


Note 
If a battery start must be made, reduce electri- 
cal load to a minimum and turn off the inverter. 
After engine has been started, turn inverter 
switch to MAIN. 


Proceed as follows: 


1. Under extreme cold conditions, it may be neces- 
sary to place the mixture control lever momen- 
tarily in AUTO RICH during engine cranking to 
obtain a sufficient amount of vaporized fuel to 
support combustion. 
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2. Do not crank continuously for a period longer 
than one minute (30 seconds on battery). If the 
engine does not start, allow the starter to cool 
for at least one minute. After the second and suc- 
ceeding cranking cycles, allow five minutes for 
cooling. 


3. Prime only after propeller starts to rotate. If 
primed prematurely, the gasoline will not vapor- 
ize. In extreme cold, operate the prime switch 
intermittently until regularity of firing results. It 
may then be necessary to continue priming for a 
short time after starting to maintain smooth engine 
operation. 


Do not overprime. Scuffed cylinders, engine 
failures, and fires may result from overpriming. 


4. Try to catch the engine on the first starting 


attempt. Ice may form on the spark plug points 
within a few seconds if the engine fires and quits. 
If the engine has not started after two or three 
attempts, it will save time to remove several spark 
plugs and examine them for ice. If icing has 
occurred, the front plugs should be removed and 
heated to dry the points before making another 
starting attempt. 


5. If there is no oil pressure after approximately 30 
seconds of engine operation, shut down engine and 
investigate. 


Note 
Do not be alarmed if the oil pressure is abnor- 
mally high immediately after starting. This is 
allowable; but as the oil temperature increases, 
the oil pressure should drop rapidly to normal. 
Do not increase engine speed until oil tem- 
perature and pressure are within limits. 


6. Move carburetor heat control levers to HOT as 


soon as engine is firing regularly to improve oper- 
ation. Return to COLD when engine operation is 
satisfactory. 


ENGINE GROUND OPERATION 


1. In extremely cold weather, oil congealing in the 
oil cooler may produce misleading indications. 
When this happens, the first indications are 
extremely high oil temperature and a reduction in 
oil pressure. Then, as the congealed oil is forced 
into the system, there is a sudden drop in tempera- 
ture accompanied by an extreme rise in pressure. 
It is advisable to check oil temperature and pres- 
sure carefully in cold weather, allowing sufficient 
time for a thorough engine warmup. Oil pressure 
may go as high as 400 psi immediately after start- 
ing. This is allowable. As the oil temperature 
increases, the pressure will rapidly drop to normal. 
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2. In cold weather, engine operation immediately 
after starting is frequently rough, with backfiring 
and after-firing due to poor vaporization of fuel, 
low cylinder head temperatures, and frosted spark 
plug points. Use of carburetor heat as soon as the 
engine is firing regularly will improve fuel vapori- 
zation and combustion. 


3. When warming up an engine in which the oil has 
been properly diluted, 10 minutes at 50°C or above 
will evaporate sufficient gasoline from the oil to 
preclude difficulty with oil scavenging. To return 
diluted oil to its original viscosity, an engine 
should be run for approximately 45 to 60 minutes 
at its normal operating temperatures. High oil 
temperatures, above 70?C, will shorten this time 
slightly. 

4. After several days layover, during which an engine 
has been started and the oil diluted several times, 
it is advisable to make a ground run for at least 
30 minutes, at normal temperatures, before takeoff. 
Also check the oil level; it will fall due to evap- 
oration of gasoline. This ground run will correct 
excess dilution which might otherwise cause oil 
discharge through the breathers or oil pressure 
drop during high-power takeoff. 


5. When making a manifold pressure-rpm relation- 
ship check in cold weather, it may be noticed that 
the rpm will not quite come up to 2000. This is 
normal and is due to the increased air density at 
extreme low temperatures and the consequent 
increased air load on the propellers. 


6. Throttles should be kept at a preliminary setting 
of 800-1000 rpm, depending upon the effective- 
ness of oil dilution at the previous engine shut- 
down. If oil pressure is steady and within limits, 
the preliminary warmup period may be shortened 
and the throttles advanced gradually to normal 
warmup rpm. Use carburetor alternate air levers 
in HOT position as necessary to assist vaporization 
and prevent backfiring. This will be especially 
important at temperatures of 0?F and below. After 
engine is well warmed, engine operation will be 
satisfactory with carburetor alternate air lever in 


COLD. 


7. If oil pressure registers and then drops below пог- 
mal after a few minutes of operation, shut down 
engine and check for failed pressure gage, blown 
oil lines or oil cooler, congealed oil, and engine 
front and rear oil strainer drain plugs for foreign 
matter, ice, etc. 


8. At temperatures below —18°C (0°F), use nacelle 


flaps as required to maintain cylinder head tem- 
peratures of 200?C or less. 


9. If oil temperature fluctuates or drops off with 
increase in rpm, reduce rpm and continue warmup 
at a lower rpm until oil temperature responds to 
increased engine speeds. 
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10. Exercise propellers from high rpm limit to low rpm 
limit and back to high rpm limit several times to 
circulate warm oil through the propeller governing 
system. 


WING FLAP CHECK 


Direct ground crew to observe wing flaps carefully and, 
with the hydraulic pressure bypass handle in PRESS 
(DWN) position, operate the wing flap switch to move 
the flaps through one complete cycle (fully up, then to 
39° down, and return to fully up). As flaps operate, check 
with ground crew and observe the wing flap position indi- 
cator to make certain that the flaps reach their extreme 
positions without hindrance from undetected snow or ice. 
Stop flaps at various positions to determine if the control 
and position indicator are in working condition. 


PROPELLER MANUAL FEATHERING CHECK 


Make a propeller manual feathering check in cold 
weather. If the rpm drop is very slow or sluggish, repeat 
the check until satisfactory operation is obtained. Other- 
wise, overspeeding may occur on takeoff. If propeller 
does not feather after three or four attempts, shut down 
engine and apply ground heater air to engine front acces- 
sory case, propeller dome, and feathering lines. Check 
system for malfunctioning. 


TAXIING 


Before starting to taxi, direct ground crew to check that 
the tires are not frozen to the ground. If precipitation is 
encountered prior to takeoff, or if icing conditions are 
anticipated, turn alternator switches and pitot heat switch 
to ON, and activate windshield anti-icing system. 


Note 
On the ground, airflow into the augmentor 
muffs is not sufficient to provide wing and tail 
anti-icing. 


Use asymmetrical power applications for taxi steering 
on icy runways. Avoid using brakes. Make certain that 
the nose wheel is in line with the takeoff path before 
applying power for takeoff. 


BEFORE TAKEOFF 


l. If icing conditions prevail, place heat anti-icing 
button in PUSH ON position and hold nacelle flap 
switches to CLOSE. Check cabin pressure manual 
dump valve handle for NORMAL position. Turn 
cabin heat switch to AUTO. Leave augmentor 
vanes in trail for takeoff. Cabin heat will not rise 
to the desired range while wing and tail anti-icing 
is in operation, but placing the cabin heat and vent 
switch in NORMAL and the cabin heat switch in 
AUTO at this time will assure obtaining the great- 
est possible benefit from the heat developed in the 
ventilating air by effect of the air compressor. It 
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will also obviate the need of positioning the cabin 
heat switches after the wing and tail anti-icing 
System is turned off. 


БЫ 


Perform propeller autofeather test (approximately 
300 rpm drop) just before takeoff to insure pres- 
ence of warm oil in the propeller governor and 
feathering lines. After test, turn autofeather switch 
to OFF and then to ON to rearm autofeather sys- 
tem. Leave switch on for takeoff. 


Failure to remove snow and ice accumulations 
on the airplane while on the ground can result 
in serious aerodynamic and structural effects 
when flight is attempted. Такеой distances and 
climb-out performance can be adversely affected, 
depending upon the weight and distribution of 
the accumulated snow and ісе. The roughness 
pattern and location of the snow and ice could 
affect stall speeds and handling characteristics 
to a dangerous degree. In flight, structural dam- 
age has also resulted due to vibration induced 
by unbalanced loads of unremoved accumula- 
tions. To eliminate these hazards, ice and snow 
must be removed from the airplane before flight 
is attempted. 


For takeoff in colder than standard conditions 
(with carburetor air temperature below 15°C) 
avoid overboosting the engines beyond their 
ratings. Observe torque pressure limits, during 
takeoff and reduce manifold pressure approxi- 
mately 0.5 inch Hg for each 5°C below standard 
CAT (15°C at sea level). 


TAKEOFF 


1. Carburetor heat may be used оп takeoff in cold 
weather to aid the vaporization of fuel and improve 
carburetor performance. However, special precau- 
tion should be taken to maintain carburetor air 
temperature below or above the critical icing range 
while staying below the maximum allowable tem- 
perature for low blower. After a takeoff with car- 
buretor heat on, the carburetor air temperature 
may increase rapidly during the following climb 
if the engines are operating at high power. If tem- 
peratures go beyond the safe range, there will be 
loss of manifold pressure and power. Watch the 
carburetor air temperature gage and be ready to 
reduce or shut off carburetor heat if temperatures 
go too high. 
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2. During cross-wind takeoff run on an icy runway, 
use asymmetrical power for directional control 
until rudder control becomes effective. 


The use of asymmetrical power for directional 
control will appreciably increase the required 
takeoff distance. 


AFTER TAKEOFF — CLIMB 


After taking off from a snow-covered or slush-covered 
runway and after reaching an altitude of approximately 
500 feet above the terrain, operate the landing gear and 
wing flaps through several complete cycles to prevent 
their freezing in the retracted position. 


Note 
Maintain airspeed below maximum landing 
gear retraction speed while cycling the landing 
gear. 


During climb the heat available for cabin heat can 
become marginal if the nacelle flaps are left open. Close 
the nacelle flaps as far as possible, consistent with maxi- 
mum cylinder head temperature limitations. This will 
provide the maximum heat available for cabin heating. 


CRUISE 


1. When cruising under severe icing conditions, use 
at least 75% of maximum continuous power with 
mixture control levers in AUTO RICH. 


Note 
€ Refer to Section VII for additional informa- 
tion on carburetor icing. 


® At low power settings, low cylinder head and 
carburetor air temperatures will result in ineffi- 
cient fuel vaporization and distribution which 
will in turn cause rough engine operation. Suf- 
ficient carburetor heat should be applied to 
obtain smooth operation. Placing mixture con- 
trol lever in AUTO RICH may also correct 
rough engine operation, but proper use of car- 
buretor heat is preferable to operation in AUTO 
RICH because decreased fuel consumption is 
thus obtained. 


2. Increase propeller speed momentarily about 200 
to 300 rpm every half hour to check operation of 
propeller governor. 


3. During anti-icing operations close the augmentor 
vanes and adjust nacelle flaps to maintain cylinder 
head temperatures within limits. 


4. Exercise carburetor heat controls periodically to 
prevent controls from freezing. 
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5. In the event of single-engine operation during 
icing conditions, immediately operate (pull down 
and turn clockwise) the manual heat anti-icing 
shutoff handle to OFF position for the nacelle 
with the inoperative engine. Turn cabin heat OFF. 
Close augmentor vane to 80? and operate nacelle 
flaps on operative engine as required to maintain 
CHT. If augmentor overheat warning bell rings, 
reset vanes to lesser closure. Apply power as nec- 
essary to operative engine. Use high blower if 
necessary. 


DESCENT 

Temperature inversions may occur when the weather is 
extremely cold, and the ground air may be 15 to 30°С 
(27 to 54°Е) colder than the upper air. If this is the 
case, take care to avoid rapid cooling during descent, 
even when using somewhat high engine power. Lower 
the landing gear and use part flaps to reduce airspeed 
while descending. Keep considerable power on the 
engines and regulate nacelle flaps to prevent overcooling 
the engines. If possible, maintain cylinder head tempera- 
tures above 100°C and oil temperatures above 30°С dur- 
ing all letdowns. Closing the augmentor vanes will help 
in maintaining cylinder head temperatures. If the aug- 
mentor vanes are closed during descent, they must be 
opened before landing, to avoid overheating during 
ground operation. Place carburetor heat control levers 
in HOT as necessary to obtain maximum allowable car- 
buretor air temperature. 


Note 

Ф Part throttle operation during descent in cold 
weather and moisture conditions often results 
in formation of carburetor ice. If. prolonged 
part throttle operation is required in icing air, 
especially in instrument weather, maintain car- 
buretor air temperature close to the maximum 
for the blower setting in effect. 


® Carburetor air heat will also assist in preventing 
spark plug fouling. 


Maintain throttle setting at approximately 2100 rpm. 
Placing mixture control levers in AUTO RICH is neces- 
sary for cooling only after accomplishing above items. 
Keep airplane in the anti-icing configuration. 


BEFORE LANDING 


Maintain a power setting sufficient to prevent over- 
cooling of the engines. Use carburetor heat as necessary. 
If you anticipate water-covered or slush-covered run- 
ways, turn the windshield anti-ice switch to BOTH 
MAIN LOW and DV windshield anti-ice switch to 

| START approximately 30 minutes before landing. Turn 
switches to BOTH MAIN HIGH (DV OFF) for full 
heat five minutes before landing. Use of reverse thrust 
may throw slush or water ahead of the airplane. 
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LANDING 


Use caution when using brakes on an icy runway. 


Use rudder for directional control until propeller reverse 
pitch change is accomplished. Then, when landing on an 
icy runway, use asymmetrical power for steering control. 
If the landing is made on a water-covered or slush- 
covered runway, turn the windshield wipers on before 
using reverse thrust. After the landing roll, move the heat 
anti-icing button to PULL OFF. Turn the propeller de-ice 
switch off. Make the turn-off from the runway slowly to 
prevent skidding. Turn windshield anti-ice switches off 
and windshield wiper knob off as soon as the airplane 
is parked. 


ENGINE SHUTDOWN 


Oil Dilution Procedure 
1. Before stopping engines in cold weather, oil in the 
engine oil tanks and the circulating system must be 
diluted with fuel to keep the oil from congealing 
before the next engine start. 


Oil dilution shall not be attempted when oil 
temperature is above 50°C since the heat of the 
oil will evaporate the fuel. Whenever a long 
dilution period is required, and the oil tempera- 
ture exceeds 50?C during the course of the dilu- 
tion, the engines should be stopped temporarily 
to allow the oil temperature to drop. Dilu- 
tion then should be continued to complete the 
required dilution time. 


2. To dilute the oil, operate engines at 800-900 rpm, 
turn fuel booster pump switch ON, hold oil dilute 
switch ON, and shut down the engine at the end 
of the dilution time indicated in figure 9-5. 

3. Prior to stopping the engine, and while keeping 
the dilute switch on, advance the throttle to 1500- 
1600 rpm and move propeller speed lever to 
DECREASE RPM. Repeat this three or four times 
to dilute the oil in the propeller. Operate the pro- 
peller feathering button through several cycles 
before shutting down the engine. Release the dilute 
switch only after the engine stops turning. 


Note 
In extreme cold weather, undiluted oil in the 
propeller pitch-changing and feathering systems 
can render these systems inoperative by becom- 
ing too viscous to circulate. For this reason, 
during the latter part of the dilution procedure 
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ANTICIPATED 
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OIL QUANTITY 
IN TANK AT 
START OF DILUTION 


TIME TO 
DILUTE 


GALLONS 


5 


Figure 9-5 


the propeller speed levers and feathering but- 
tons are used to cause diluted oil to circulate in 
the pitch-changing and feathering systems. 


4. If it is necessary to service the oil tank, divide the 
oil dilution period so that dilution is accomplished 
both before and after servicing. The total dilution 
time shall be as specified in figure 9-4. 


To prevent engine damage by excessively rapid 
cooling do not shut down the engine until the 
cylinder head temperatures fall below 200°C. 
When dilution has been accomplished, it shall 
be noted on Form 781. 


BEFORE LEAVING THE AIRPLANE 
1. After wheels are chocked, release the parking brake 
to avoid freezing the brakes in the set position. 


2. To prevent frosting of the windows (which will 
occur in cold weather when air is not permitted 
to circulate) leave an emergency escape hatch open 
or one of the flight compartment windows open, 
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if possible. If the airplane is to remain unprotected 
overnight or for an extended period, remove the 
battery and store it in a warm place. 


3. Empty the drinking water jug to prevent damage 
by freezing. 


HOT WEATHER PROCEDURES 


EXTERIOR INSPECTION 
Check the fabric seals at the rudder and elevator leading 


edges for freedom from fungi. If fungi are present, clean 
fabric with a soft cloth. 


BEFORE STARTING ENGINES 


If necessary, warm electrical instruments with an external 
heat source until all moisture is eliminated. Operate all 
movable surfaces. 


STARTING ENGINES 


At extremely high ground temperatures, vapor lock may 
occur in the carburetor. If the engines will not start and 
run normally, they may be kept firing by using the primer 
until the vapor lock is dissipated. 
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ENGINE GROUND OPERATION 


Make all possible ground checks before starting engines. 
Do not operate engines on the ground any longer than is 
absolutely necessary, as it is difficult to keep temperatures 
within limits during extended ground operation. 


BEFORE LEAVING AIRPLANE 


As soon as the engines have cooled, install weather covers. 
These covers will help to keep out moisture and inhibit 
corrosion and the growth of fungi. 


DESERT PROCEDURES 
EXTERIOR INSPECTION 


1. If possible, conduct all engine ground operations 
on landing mats or on a hard surface free of sand, 
dust, and dirt. 


2. Where possible, head the airplane into the wind 
to provide maximum cooling conditions when 
engines are running. Cylinder head temperatures 
will rise rapidly during engine ground operation 
in extreme heat. 

3. Check the position of your airplane with relation 
to other parked aircraft. If necessary, reposition 
your airplane by tractor, or request that aircraft 
near you be moved to avoid their being sand- 
blasted during your engine ground run. Also give 
the same consideration to personnel and ground 
installations. 


4. If a portable ground cooler unit is available, have 
it connected at the ground air-conditioning door. 
With the pilots’ side windshields open and all 
other openings closed, maximum circulation 
through the cabin will be provided. 

5. Check that all exterior surfaces of the airplane are 
free of sand and dirt. 


6. If sand is blowing, do not direct removal of covers 
from engines, nacelles, propeller blades, pitot 
tubes, and nose section until just before starting 
engines. 

7. Check that main and nose gear wheel covers have 
been removed. Check that sand and dirt have been 
removed from landing gear struts, actuating cylin- 
ders, landing gear locking mechanism, wheels, and 
brakes. If shock struts and exposed portions of land- 
ing gear actuating cylinders are not clean, direct 
that they be wiped clean with a cloth moistened 
with hydraulic fluid, then wiped dry to prevent 
sand from sticking to the clean surfaces. 


8. Check tires for blisters and obvious signs of deteri- 
oration from extreme heat. 
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9. Check all drains and vents for freedom from for- 
eign matter and sand. 


BEFORE STARTING ENGINES 


1. Check rear loading door, escape hatches, and flight 
compartment windows to make certain they will 
open. Then close and secure. 


2. Wipe instrument panels and dial faces free of dust 
and sand. 

3. Direct that all remaining covers be removed (from 
engines, nacelles, propeller blades, pitot tubes, 


etc.). Direct that ground cooling ducts be dis- 
connected. 


ENGINE GROUND OPERATION 


Keep duration of warmup and ground tests to a mini- 
mum. In extreme heat, observe cylinder head and car- 
buretor air temperatures closely to avoid exceeding limits. 


BEFORE TAKEOFF 


Unless absolutely necessary, do not take off during sand 
or dust storms. Head the airplane crosswind and stop 
engines. Do not take off in the wake of another airplane. 
Wait until blowing sand and dust аге at a minimum. 


TAKEOFF — CLIMB 


Allow for additional takeoff run in hot weather. 
Hot air is less dense than cold air and the lift 
effect is therefore less. 


Keep careful check on cylinder head and carburetor air 
temperatures. Do not climb at speeds less than those 
given in the Appendix. 


CRUISE 


Keep the cabin pressurization switch in AUTO position 
and the cabin heat rheostat turned to COLD for 
maximum cool air ventilation, 


DESCENT 


Тһе airplane will have a greater rate of descent in extreme 
heat than in moderate temperatures due to the decreased 
lift effect of hot air. 


LANDING 


In extreme heat, landing distances greater than those 
given in the Appendix will be required due to decreased 
air density. 
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ENGINE SHUTDOWN 

Park the airplane headed into the wind and located to 
prevent sandblasting other aircraft in the vicinity. Stop 
the engines as soon as possible to avoid excessive cylinder 
head temperature rise. Expedite postflight engine checks 
to avoid clouds of dust and sand. 


BEFORE LEAVING THE AIRPLANE 


As soon as the engines have cooled, install weather covers. 
Take extreme care to prevent sand or dust from entering 
the fuel and oil tanks during servicing. Leave pilots' 
compartment windows open slightly to assure air 
circulation. 


е ТЕ sand or dust storms are anticipated, do not 
leave windows or doors open unless a crew 
member is available to secure the airplane when 
necessary. All openings must be closed during 
sand storms. Sand is a greater evil than heat, and 
every precaution must be taken to keep it out of 
the nacelles and cabin interior. 


ФІҒ а windstorm is in progress or anticipated 
order that the airplane be tied down. Check that 
this has been accomplished before leaving the 
airplane. 
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SCOPE AND ARRANGEMENT 


The charts contained in this Appendix present the per- 
formance of the C-131A airplane in a graphical form. 
They are based on ICAO standard atmospheric condi- 
tions; however, nomograms are provided to allow correc- 
tions for non-standard conditions as necessary. The charts 
are arranged in a logical sequence in seven basic divisions 
for planning general phases of each flight. 


PART 1—INTRODUCTION 

PART 2—ENGINE DATA 

PART 3-ТАКЕОЕЕ 

PART 4—CLIMB 

PART 5—CRUISE 

PART 6—APPROACH AND LANDING 
PART 7—MISSION PLANNING 


Descriptive text in each part discusses and explains the 
use of the charts provided. А sample problem at the end 
of the Appendix shows how the individual performance 
charts for each phase of a flight can be combined for 
flight planning purposes. 


GLOSSARY OF TERMS AND 
ABBREVIATIONS 


ABSOLUTE CEILING—Maximum altitude at which level 
flight can be maintained with zero feet per minute 
rate of climb. 


ACCELERATION CHECK SPEED AND DISTANCE— 
Тһе acceleration check distance is the distance from the 
start of takeoff to an acceleration check point. For the 
go-no-go concept, it is the distance to the runway 
marker which is 1000 feet less than the go-no-go dis- 
tance marker. 

AIRSPEED 

IAS—Indicated airspeed; observed airspeed corrected 
for instrument error. 

CAS—Calibrated airspeed; IAS corrected for installa- 
tion error in the pitot system. 

EAS—Equivalent airspeed; CAS corrected for compres- 
sibility error. For all practical purposes at alti- 
tudes below 15,000 feet, the compressibility 
factor is negligible for this airplane. 

TAS—True airspeed; EAS corrected for relative density. 

TAS—EAS x Г. 

Ме 

BEST CLIMB SPEED —The airspeed which results іп the 
best vertical velocity for a given configuration and 
altitude. 
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ВНР--ВгаКе horsepower. 
CAT—Carburetor air temperature. 


COLD ATMOSPHERE-Atmospheric conditions simu- 
lating extreme cold weather used for comparing air- 
plane performance. AF cold atmosphere at sea level is 
represented by a barometric pressure of 29.92 in. Hg. 
at —60°F (-519С). 

CRITICAL ALTITUDE-The altitude at which full 
throttle is required to maintain a given BHP at a 
set RPM. 


CRITICAL ENGINE FAILURE SPEED (Vcrit)—The 
speed at which failure of one engine permits accelera- 
tion to takeoff in the same distance that the airplane 
may be decelerated to a stop using brakes only. 


CRITICAL FIELD ТЕМСТН-ТЬе total length of run- 
way required to accelerate on all engines to the critical 
engine failure speed, lose one engine, and then con- 
tinue takeoff, or stop. 

CRUISE CEILING—Maximum altitude at which a rate 
of climb of 300 feet per minute can be maintained with 
METO power. 

DENSITY ALTITUDE- Pressure altitude corrected for 
temperature. When conditions are standard, pressure 
altitude and density altitude are the same. Conse- 
quently, if the temperature is above standard, the 
density altitude will be higher than the pressure alti- 
tude. If the temperature is below standard, the density 
altitude will be lower than the pressure altitude. 


DEWPOINT-The temperature at which, under ordinary 
conditions, condensation begins in a cooling mass of 
air. This temperature is used as the basis for calculating 
the effect produced by humidity on the power output 
of the engines. 

EXPECTED TORQUE PRESSURE -The torque pres- 
sure which the engine may be expected to develop when 
the effects of altitude and atmospheric conditions are 
considered. 

GO-NO-GO SPEED AND DISTANCE- The go-no-go 
distance is the distance to the runway marker which is 
the first 1000-foot marker before the normal refusal 
distance (no wind). It is also the point at which the 
final decision to continue or abort the takeoff is made. 
The go-no-go speed is the minimum speed allowable 
at the go-no-go distance marker. 

HOT ATMOSPHERE-A tmospheric conditions simulat- 
ing extreme hot weather used for comparing engine 
and airplane performance. AF hot atmosphere at sea 
level is represented by a barometric pressure of 29.92 
in. Hg. at 103°F (39.4°C). 

LANDING DISTANCE Distance from height of 50 
feet over end of runway to completion of landing 
ground roll. 


LANDING GROUND ROLL-Distance from touchdown 
to complete stop, utilizing brakes only, on a dry hard 
surface with propellers windmilling. 


MAP-—Engine absolute manifold pressure (in. Hg). 
A1-2 
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MAXIMUM DRY POWER-The maximum power per- 
missible from the engine when the water injection 
system is not used; limited to five minutes. 


MAXIMUM WET POWER- The maximum power per- 
missable from the engine utilizing the water injection 
system; limited to five minutes. 


METO (MAXIMUM EXCEPT TAKEOFF) POWER 
—The maximum power at which the engine can be 
operated continuously without damage. 


MILITARY POWER- The same as maximum dry power 
except that the time limit is 30 minutes. An airplane 
engine can actually be run continuously under over- 
load conditions of power and speed for much longer 
periods than those permitted by the ratings. However, 
the period of reliable operation is thereby reduced to 
an impractically sbort time. By imposing a time limit 
on maximum and military power ratings, the cumula- 
tive effect of the overloads is distributed evenly over the 
period between overhauls and the useful life of the 
engine accordingly lengthened. When use of military 
power is absolutely required for longer than 30 min- 
utes, a notation must be made on Form 781. 


MINIMUM CONTROL SPEED (V,,,.)—Speed required 
to provide sufficient control to enable the airplane to 
fly a straight flight path over the ground with takeoff 
configuration, one engine windmilling, maximum 
power on other engine and no more than 5? bank 
angle away from the failed engine. 


MINIMUM PERFORMANCE TORQUE PRESSURE — 
95% of expected torque pressure. 


MINIMUM SAFE SINGLE ENGINE SPEED—Speed 
that will permit the airplane to maintain a minimum 
100 fpm rate of climb in clean configuration (sea level, 
standard atmosphere) with the propeller on the inop- 
erative engine feathered and maximum power on the 
operating engine. 

ОАТ (FAT)—Outside or free air temperature; denoted 
as runway air temperature when observed at the runway. 

PRESSURE ALTITUDE- The height or vertical distance 
from the standard datum plane. This is a theoretical 
plane where air pressure is equal to 29.92 in. Hg. at 
15°C (59°F), 

REFUSAL SPEED (V,)—The maximum speed to which 
the airplane can be accelerated and still be stopped on 
the remaining runway using brakes only. 

RUNWAY HEADWIND COMPONENT-Resultant 


headwind parallel to runway, as a result of wind 
direction and velocity. 
SIGMA (о) = Density ratio (p/po). The ratio between 
ambient density and standard sea level density. 1 
Ма 
is the correction factor for air density applied to EAS 
to obtain TAS. 


SERVICE CEILING—Maximum altitude at which a rate 
of climb of 100 feet per minute can be maintained. 
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STALL SPEED (V;;,;)—Speed at which the airplane 
starts to drop because of separation of airflow over the 
wings due to insufficient airspeed or excessive angle 
of attack. 


STANDARD ATMOSPHERE- An arbitrary variation of 
air density, pressure, and temperature with altitude 
used for comparing engine and airplane performance. 
Standard air at sea level is represented by a barometric 
pressure of 29.92 in. Hg. at 59°F (15°C). 

TAKEOFF DISTANCE-Distance from start of takeoff 
to takeoff speed with both engines operating. 

TAKEOFF SPEED—Speed at which main wheels leave 
the ground. 

TORQUE PRESSURE (TPSI)—An indication of power 
being delivered to the propeller shaft by the engine. 
WIND ACCOUNTABILITY —The wind correction 
nomograms on the takeoff and landing charts are cal- 
culated on the basis of 100% wind accountability. 
Reported headwinds should be used at 50% of their 
value and reported tailwinds should be used at 150% 
of their value if the wind is measured at a source other 

than the runway. 


DISCUSSION OF STANDARD CHARTS 


The standard charts (figures A1-1 through А1-7) are pro- 
vided for ready reference in determining standard and 
non-standard atmospheric conditions, and in determining 
compressibility and position error corrections to airspeed 
readings. For all normal flight planning compressibility 
effect on airspeed and altitude indication is negligible. 
Nevertheless, the airplane commander should study the 
standard charts and their limitations and be ready to apply 
them as necessary to satisfy any specific detail problem. 


DENSITY ALTITUDE CHART 


Density altitude may be found from this chart (figure 
А1-1), for a given temperature and pressure altitude 
condition. 


EXAMPLE 
a. Outside air temperature— 25?C. 
b. Pressure altitude— 3500 feet. 


€, = 1.083. 


с 


d. Density altitude— 5400 feet. 


“This chart also provided a = value necessary to change 
а 


equivalent airspeed (о true airspeed. Enter the chart with 
the given temperature condition, proceed vertically to the 
pressure altitude, and read horizontally to the right to 


obtain the - value. True airspeed (TAS) may then be 
g 

obtained from equivalent airspeed (EAS) by multiplying 

the given EAS by the = value. 
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DENSITY ALTITUDE VERSUS г 


Ме 


This chart (figure А1-2) gives values of E accurately 


а 
for every 100-foot increment in density altitude. 


STANDARD ATMOSPHERE TABLE 


А Standard Atmosphere Table (figure А1-3) shows 
standard atmospheric values as defined by ICAO, The 
standard atmosphere defined by ICAO represents an 
approximation to the average atmosphere of the world. 
Тһе ICAO assumes a temperature of 15?C (59?F) and a 
pressure of 29.92 in. Hg. for sea level conditions. The 
temperature variation with height is approximately uni- 
form from 15°С (59?F) at sea level to —56.5°С 
( —69.7°F) at 36,089 feet. This altitude is assumed to be 
the beginning of the isothermal region or stratosphere. 
For all practical purposes the temperature will remain 
constant as altitude is increased above 36,089 feet. The 
corresponding pressures and densities are shown on the 
Standard Atmosphere Table. ICAO standard atmosphere 
values have been used in preparation of all performance 
charts in this Appendix. Data for nonstandard conditions 
are shown as variations from the ICAO standard 
atmosphere. 


PRESSURE ALTITUDE TABLE 

The Pressure Altitude Table (figure A1-4) provides the 
necessary corrections to field elevation to obtain pressure 
altitude from the altimeter setting. To determine pressure 
altitude, find the altitude correction (А ALT) for the 
given altimeter setting. Add this correction algebraically 
to the field elevation to obtain pressure altitude. 


TEMPERATURE CONVERSION CHART 
The Temperature Conversion Chart (figure A1-5) is pre- 


sented in degrees centigrade versus degrees fahrenheit to 
facilitate the conversion of given temperatures as desired. 


AIRSPEED CALIBRATION 

Airspeed Calibration (figure A1-6) for the airspeed sys- 
tem shows indicated airspeed versus calibrated airspeed to 
account for the location of the static pressure pickup. The 
effects of airplane attitude are negligible to the position 


error in terms of wing flap setting, landing gear position, 
and gross weight. 


AIRSPEED COMPRESSIBILITY CORRECTION CHART 


This chart (figure A1-7) presents calibrated airspeed ver- 
sus equivalent airspeed to account for the compressibility 
of the atmosphere. 


ALTIMETER POSITION ERROR CORRECTION 


Altimeter errors due to static port location are negligible 
and no correction is necessary. 
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1 
DENSITY ALTITUDE VS we 


1 


TRUE AIRSPEED = EQUIVALENT AIRSPEED x 
vo 


DENSITY DENSITY DENSITY DENSITY 1 DENSITY 1 DENSITY 1 DENSITY 1 DENSITY 1 
ALTITUDE — | ALTITUDE —1 | ALTITUDE —- | ALTITUDE — | ALTITUDE— | ALTITUDE — ALTITUDE еж ALTITUDE — 


(FEET) V° | (een V^ | (regm V^ | (reer) V^ | (FEE V° | (FEED У | (FEED 


(FEET) 


9700 1.1582 | 12900 1.2186 | 16100 В 22400 

9800 1.1600 | 13000 1.2206 | 16200 . 22500 

9900 1,1618 | 13100 1.2225 | 16300 - 22600 
10000 1.1637 | 13200 1,2245 | 16400 - 22700 
10100 1.1655 | 13300 1.2265 | 16500 г 22800 
10200 1674 | 13400 1.2285 | 16600 . 22900 
10300 1.1692 | 13500 1.2305 | 16700 е 23000 
10400 1.1711 | 13600 1.2324 | 16800 . 23100 
10500 .1729 | 13700 1.2337 | 16900 - 23200 
10600 1.1748 | 13800 1.2364 | 17000 К 23300 
10700 1.1766 | 13900 1.2385 | 17100 ы 23400 
10800 1785 | 14000 1.2404 | 17200 . 23500 
10900 .1803 | 14100 1.2424 | 17300 Е 23600 
11000 1.1822 | 14200 1.2444 | 17400 . 23700 


11100 1.1841 | 14300 1.2465 | 17500 и . 23800 
11200 1.1860 | 14400 1.2485 | 17600 1. . 23900 
11300 .1879 | 14500 1,2506 | 17700 . . 24000 
11400 1,1893 | 14600 1.2526 | 17800 1. " 24100 
11500 1.1917 | 14700 1.2546 | 17900 1. ` 24200 
11600 1.1926 | 14800 1.2567 | 18000 В у 24300 
11700 .1955 | 14900 1.2587 | 18100 1. E 24400 
11800 1,1974 | 15000 1.2608 | 18200 1. s 24500 
11900 1.1993 | 15100 1.2628 | 18300 М А 24600 
12000 .2012 | 15200 1.2649 | 18400 E E 24700 
12100 1,2031 | 15300 1.2670 | 18500 1. Е 24800 
12200 1.2050 | 15400 1.2691 | 18600 1 р 24900 
| А 12300 1.2070 | 15500 1.2712 | 18700 Е 25000 


12400 1.2089 | 15600 1.2732 | 18800 
12500 1.2109 | 15700 1.2753 | 18900 
12600 1,2128 | 15800 1.2774 | 19000 
12700 ‚2147 | 15900 1.2795 | 19100 
12800 .2167 | 16000 1.2816 | 19200 


Figure А1-2 
А1-5 
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STANDARD ATMOSPHERE TABLE 


STANDARD SL CONDITIONS: 

TEMPERATURE-15*C (59*F) 

PRESSURE-29.921 IN. Hg(2116.216 LB/SQ FT) 
DENSITY=.0023769 SLUGS/CU FT 

SPEED OF SOUND=1116.89 FT/SEC(661.7 KNOTS) 


ALTITUDE DENSITY TEMPERATURE 
FEET RATIO 


22008-1B 


Figure А1-3 


CONVERSION FACTORS: 

1 IN. на=70.727 LB/SQ FT 
1 IN. Hg=0.49116 LB/SQ IN. 
1 KNOT-1.151 MPH 

1 KNOT-1.688 FT/SEC 


SPEED OF PRESSURE 
SOUND PRESSURE RATIO 
KNOTS 
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PRESSURE ALTITUDE TABLE 
PRESSURE ALTITUDE = FIELD ELEVATION + А ALTITUDE 


ALTI- ALTI- 


Ў ALTI- 

METER METER А METER 

SETTING SETTING SETTING 
IN. HG IN. HG ў у IN. HG 


Figure А1-4 
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AIRSPEED CALIBRATION 


MODEL: C-131A 


DATE: 


15 MARCH 1955 


ENGINES: R2800-99W 


DATA BASIS: FLIGHT TEST 


THIS CALIBRATION FOR 
ALL FLAP POSITIONS 

AND ALL WEIGHTS 

LANDING GEAR RETRACTED 
OR EXTENDED 


22 


= E = 
LONDI = аза ан 9349391195 


» I» 


~. ~ ~ ~ 


12 


10 


240 


220 


0 


20! 


180 


160 


100 


KNOTS 


INDICATED AIRSPEED 


24,1744 


Figure А1-6 
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AIRSPEED COMPRESSIBILITY CORRECTION 
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ENGINE DATA 


ENGINE POWER TIME LIMITATIONS 


The engines are approved by the manufacturer for five 
minutes of operation at maximum wet power, five minutes 
at maximum dry power, and 30 minutes at MILITARY 
power. There is no time limit for operations at METO 
power or less. Maximum power is determined during the 
normal preflight planning by reference to the maximum 
power available curves. 


ENGINE RATINGS, LIMITS, AND THE CONTROL 
OF POWER 

Тһе standard engine ratings are Maximum Wet, Maxi- 
mum Dry, Military, and METO. Each is expressed in 
terms of power (bhp), engine speed (rpm) and pressure 
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altitude (ft above sea level). The operating limits which 
apply to each rating include such variables as spark 
advance, mixture strength, manifold pressure, torque 
pressure, carburetor air temperature, cylinder head tem- 
perature, oil inlet temperature, oil pressure and fuel pres- 
sure. These limits must be observed individually and 
collectively to stay within the envelope of conditions 
which determines reliable engine performance, and to 
avoid malfunction. For power settings below the engine 
ratings, such as those used for climb and cruise flight, the 
operating limits are conservative from the viewpoint of 
engine reliability and are set to achieve long engine life 
and economical maintenance. The control of power is 
established primarily by setting rpm and manifold pres- 
sure. Power available curves and power charts show the 
rpm and manifold pressure required for the full range of 
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engine performance under specific operating conditions. 
The charts show a range of carburetor air temperature 
and the manifold pressure required to obtain a selected 
Power corrected to the observed temperature conditions. 
This correction for nonstandard conditions of carburetor 
air temperature amounts to an increase in manifold pres- 
sure of approximately 1.0 percent for each 5.5°C that the 
temperature exceeds standard altitude temperature (15°С 
at sea level). If the carburetor air temperature is colder 
than standard, a corresponding decrease in manifold 
pressure is shown for accurate power setting. The rules 
for application of this manifold pressure correction vary 
depending on the power level and on the operating con- 
dition. The maximum manifold pressure specified for 
each of the engine ratings is regarded as a never-exceed 
limit under all operating conditions. These limits appear 
in Section V and on the power available charts. This 
means that no upward correction to manifold pressure 
is allowed at any of the standard engine ratings to com- 
pensate for power loss due to hotter than standard tem- 
perature conditions. For takeoff in colder than standard 
conditions (with carburetor air temperatures below 15°C) 
and particularly under extremely cold arctic conditions, 
it is desirable to avoid overpowering the engine beyond 
its ratings. Occasional torque pressure indications in mod- 
erate excess of the value corresponding to maximum 
power should not be cause for concern. However, it is 
desirable to avoid exceeding the maximum power torque 
pressure by more than 3 percent. Two alternate proce- 
dures for adjusting power at the engine ratings are sug- 
gested under cold weather conditions: (1) Reduce the 
takeoff manifold pressure approximately 1.0 inch Hg for 
each 10°С below standard carburetor air temperature 
(15°С at sea level). (2) Observe both manifold pressure 
and torque pressure as a limit, adjusting the throttle to 
whichever limit occurs first. The torque pressure limit 
established should account for normal tolerances of accu- 
racy to torque-meter instrumentation and should make 
allowance for engine accessory power requirements by 
subtracting this amount (four psi for right engine) from 
the maximum allowable torque pressure. At lower power 
levels, below the engine ratings, such as at climb and 
cruise power settings, manifold pressure has been cor- 
rected either up or down for variation of carburetor air 
temperature from standard altitude air temperature in 
accordance with the methods outlined above. Once the 
correct manifold pressure is established, it is usually 
regarded as a maximum operating limit to avoid the pos- 
sibility of over-boosting a malfunctioning engine. At 
these power settings, torque pressure can also be used 
as a limit in conjunction with manifold pressure. 


RECOMMENDED CONTINUOUS CRUISE OPERATION 
It is permissible to use up to METO power for continuous 
cruise operation; however, this procedure yields range 
values that are considerably less than maximum. A 
detailed study of the power charts and the endurance 
summary chart reveals that optimum cruise performance 
requires a gradual increase in cruise altitude as the flight 
progresses. The optimum cruise profile can be attained 
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by using altitude and airspeed as the most important 
cruise parameters, while using the MAP, TPSI, rpm, and 
fuel flow indication only to monitor the engine operation. 
For best airplane performance at a given altitude, engine 
controls must be adjusted so that a gradual decrease in 
power is accomplished. If the predetermined BHP, as 
defined by the cruise charts, does not give the recom- 
mended cruise airspeed, then the MAP should be adjusted 
until the correct airspeed is obtained. Do not exceed 
engine operating limits in making this adjustment. 


DISCUSSION OF CHARTS 
MAXIMUM POWER AVAILABLE 


The maximum power available charts (figures A2-1 
through A2-5) include nomograms correcting engine 
delivered power to nonstandard conditions both with and 
without water-alcohol injection (wet or dry) for normal 
fuel grade 115/145 and alternate fuel grade 100/130. The 
charts show the maximum power available for given con- 
ditions of pressure altitude, CAT., and dew point tem- 
perature. An expected TPSI scale is included and a mini- 
mum performance TPSI scale which incorporates a 5% 
margin for operational use. Any increase in this 5% dif- 
ference between expected TPSI and minimum perform- 
ance TPSI can be used only with the approval of the 
commander. The maximum power available charts are 
based upon operation at 2800 rpm and full throttle except 
where manifold pressure (MAP) is limited by the engine 
manufacturer's recommendations. In operation at higher 
elevations, use all available power, but do not exceed 
limits. An Alternate Maximum Power Available Chart 
is based on operation at 2700 rpm when using alternate 
fuel grade 100/130. 


For takeoff in colder than standard conditions 
(with carburetor air temperature below 15°C 
sea level) avoid overboosting the engines beyond 
their ratings. Observe torque pressure limits 
during takeoff and reduce manifold pressure 
approximately 0.5 inch Hg. for each 5? below 
standard CAT (15?C sea level). A nomogram 
above the maximum power limit on each chart 
provides the necessary correction to manifold 
pressure for colder than standard conditions. 


The maximum power available curves are to be used to 
determine the minimum performance TPSI for computing 
takeoff performance. These computations are to be 
accomplished as a part of the preflight planning. 
EXAMPLE 

Given: 

CAT (ОАТ+1°С)=20°С. 

Pressure altitude— 3500 feet. 

Dew Point=55°F. 

Power condition — Wet, 2800 rpm, AUTO RICH. 
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Note 
Ф The values of ОАТ should be obtained when- 
ever possible from the tower. Indicated OAT 
is less desirable because of radiation effects when 
the airplane is on the ground. 
учи, 
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Select the proper power available curve (figure А2-1). 
Enter the chart at pressure altitude of 3500 feet (A) and 
read up to CAT of 20? (B). Note manifold pressure 58 
in. Hg. at full throttle. Read across to dew point base line 
and parallel guide line to 55°F, corrected for altitude 
(C). Read across to find expected TPSI 128 (D); and 
minimum performance TPSI 122 (E). 
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Note 


If the ВНР obtained by the chart is greater than 
the limiting ВНР because of САТ below stand- 
ard conditions, proceed horizontally to the 
MAP correction nomogram (A). Parallel the 
guide lines to the limiting BHP and TPSI (B), 
then vertically to read MAP correction for low 
CAT (С). 


METO POWER AVAILABLE 


The МЕТО power available charts (figures А2-5А and 
A2-5B) present METO power (2600 rpm) for normal 
fuel grade 115/145 and alternate fuel grade 100/130. 
Тһеве charts are similar to the maximum power available 
charts but are extended to show low and high blower 
operation. 


MANIFOLD PRESSURE LIMITS 


А manifold pressure limits curve (figure A2-6) 15 рге- 
sented to determine the limiting manifold pressure that 
can be used with any given rpm. Curves for MANUAL 
LEAN and AUTO RICH operation in HIGH or LOW 
blower at various rpm and pressure altitude values are 
provided. This chart may be used (о cross-check МАР 
settings when power settings are changed during climb 
or cruise. 


CLIMB POWER SCHEDULES 


Two climb power schedules (figures A2-7 and A2-8) are 
presented for use in establishing power for two engine 
operational climb at 1400 BHP/ENG, 2400 rpm and 
METO Power (2600 rpm). These tables are based on 
operating with AUTO RICH mixture setting. 


POWER SCHEDULES 


Power schedules (figures A2-9 through A2-24) are pre- 
sented in tabular form in increments of 100 BHP for a 
range of cruise powers from 500 BHP to 1700 BHP. Each 
schedule presents the manifold pressure, blower setting, 
and rpm necessary to maintain a constant BHP under 
various conditions of pressure altitude and carburetor air 
temperature. In addition, the schedules provide the 
TPSI and fuel flow which should be obtained when the 
mixture is manually leaned at cruise power settings of 
1200 BHP (low blower) and below. For climb power 
settings above 1200 BHP in high blower, the minimum 
fuel flow figures represent the fuel flow tolerance of the 
carburetor based on engine manufacturer's data. The 
desired fuel flow values are based on flight tests and 
represent the fuel flow obtained by manually adjusting 
the mixture. 


Note 
In cases where appreciable power losses are 
encountered due to carburetors running too 
rich, the mixture may be manually adjusted 
to correct the power deficiency. If the mixture 
is manually adjusted to correct such a power 
deficiency, the resulting fuel flow must never 
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be less than the applicable minimum fuel flow 
at the designated power setting. 


The power schedules are based upon operating both 
engines at the same rpm and MAP. This procedure results 
in slightly different horsepower being delivered to each 
propeller, and a little less than maximum performance 
from the airplane, because of the unbalanced accessory 
loads in the engines. The right engine carries the addi- 
tional load of the cabin compressor. These effects are 
small, however, and are not likely to cause a noticeable 
difference in control or performance. Since any particular 
combination of blower setting and rpm may be associated 
with many different manifold pressure values (depend- 
ing on pressure altitude and carburetor air temperature), 
a heavy line across the table separates the HIGH and 
LOW blower positions and light lines are used to sepa- 
rate the different rpm values. To use the schedules, enter 
the table at the pressure altitude and read the manifold 
pressure horizontally to the right under the appropriate 
carburetor air temperature. Then follow the rpm lines and 
read the blower position, rpm, TPSI, and fuel flow to 
the right in the same rpm channel. 


EFFECT OF RAM. In flight, at a given indicated airspeed, 
an effective boost is given to the quantity of air received 
by the induction system. This increase is commonly 
referred to as ram. The effect is the same as an increase 
to whatever supercharging is produced by the engine 
blower. The engine manufacturer's data used in pre- 
paring the power schedules do not include the effects of 
ram. The full throttle settings given in the tables will not 
be at the full throttle position under flight conditions due 
to the effect of ram. At a given altitude, rpm and full 
throttle position, the BHP developed will be increased 
in proportion to the amount of ram. Also if the BHP is 
held constant the effect of ram will increase the altitude 
at which this power can be developed at the full throttle 
position. 


FUEL FLOW PER ENGINE 


Fuel flow per engine charts (figures A2-25 and A2-26) 
are presented to determine fuel flow, corresponding to 
any selected brake horsepower. Curves for manual lean 
and manual adjust operation in high or low blower at 
various rpm values are provided. The desired fuel flows 
on these charts were obtained by flight test and are 
approximately 5% richer than the engine manufacturer's 
minimum fuel flow listed on the power schedules. 


EXAMPLE 
Given: 
BHP per engine— 800 bhp. 
ВРМ = 1800. 
Blower = LOW. 


Enter chart (figure A2-25) at 800 bhp (A) and read up 
to rpm 1800 (B). Read across to the left and read fuel 
flow 364 pph (C). Note that mixture is manual lean from 
best power. 
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MANIFOLD PRESSURE LIMITS 


MODEL: C-131A y 
РАТЕ: 15 MARCH 1955 FUEL GRADE: 115/145 STANDARD ATMOSPHERE 


DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R 2800 - 99W 
LOW BLOWER HIGH BLOWER 


ak ace a 
| МЕТ - SEA LEVEL! 


ABOVE 7100 FT 
FULL THROTTLE 


1 Hi 
i MANUAL LEAN _ 
(2300 RPM LIMIT) 


z z 
а. а 
a x 
ш u 
= = 
о 5 
2 2 
ш ш 


50 
LIMIT МАР - ІМСНЕ5 НС LIMIT МАР - ІМСНЕ5 Нб 


NOTES: 


(1) IN MANUAL LEAN ADD 1⁄2 INCH MAP FOR EACH 10°C ABOVE STANDARD 
TEMPERATURE AND SUBTRACT 1/2 INCH МАР FOR EACH 109С BELOW 
STANDARD, EXCEPT DO NOT EXCEED MAXIMUM MAP LIMIT. 


(2) IN AUTO RICH, ADD 1 INCH MAP FOR EACH 10°C ABOVE STANDARD 
TEMPERATURE AND SUBTRACT 1 INCH МАР FOR EACH 109С BELOW 
STANDARD EXCEPT DO NOT EXCEED MAXIMUM POWER AND METO POWER 
MAP LIMITS 


Figure A2-6 


Changed 25 September 1962 A2-9 


Appendix 1 Т.О. 1С-131А-1 
Port 2 


CLIMB POWER SCHEDULE 
MODEL: C-131A 


DATE: 1 APRIL 1957 2400 RPM - 1400 ВНР 


DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R 2800-99W 


AUTO RICH MIXTURE 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE Onus амири DESIRED 


ALTITUDE BLOWER PRESSURE 


(FEET) |-30° С -20°C -10°C (с +10°С +20°С +30° C (PSI) 


22,000 
21,000 
20,000 
19,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12,000 
11,000 
10,000 
9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
S.L. 


NOTES: 
(1) F.T. INDICATES FULL THROTTLE. 
(2) NO CABIN PRESSURIZATION LOAD. 


(3) IF CARBURETOR AIR TEMPERATURE EXCEEDS 15°C, 
CONTINUE CLIMB IN LOW BLOWER 


Figure A2-7 
A2-10 
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CLIMB POWER SCHEDULE 


MODEL: С-131А METO POWER 2600 RPM 


DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA AUTO RICH MIXTURE ENGINES: R2800-99W 


MANIFOLD PRESSURE (ІМ. HG) ç NOMINAL 
PRESSURE CARBURETOR AIR TEMPERATURE (°С TORQUE MINIMUM DESIRED 
ALTITUDE BLOWER PRESSURE |FUEL FLOW| FUEL FLOW 
(FEET) (PSI) (PPH) (PPH) 


NOTES: 
(1) NO CABIN PRESSURIZATION LOAD 


(2) MAXIMUM MAP IN LOW BLOWER (15°C A T) IS 51.5 IN.HG (S.L.) 
BHP WILL BE LESS THAN THAT SHOWN WHEN C AT IS HIGHER 
THAN 159С (S.L.) 


(3) MAXIMUM CAT IN HIGH BLOWER IS 15? c. 


Figure A2-8 


Changed 25 January 1962 A2-11 
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POWER SCHEDULE 
MODEL: C-131A 


DATE: 1 APRIL 1957 500 BHP/ENG x 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANUAL LEAN FROM BEST POWER 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE Бон NOMINAL 
ALTITUDE з з я > PRESSURE FLOW — 
(FEET) | _39°¢ -209c -10°C 0°C +10°с 32096 +30°с звес | BLOWER 


(PSl) (PPH) 


12,000 š 5 P и [234 „23.8. 5 Е Ы 
11,000 
10,000 
9,000 
8,000 
7,000 Я Я Я z ° А 5 Я = 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 
S.L. 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) NO CABIN PRESSURIZATION LOAD. 


Figure A2-9 
A2-12 
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POWER SCHEDULE 
MODEL: C-131A 


DATE: 1 APRIL 1957 600 ВНР/ЕМС 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANUAL LEAN FROM BEST POWER 


MANIFOLD PRESSURE (IN. HG) 
АНН а кая AIR TEMPERATURE BLOWER 


-209С -109С +10°C +20°C +30° С +38° C 


15,000 
14,000 


29.4 

29.8 30.2 
30.2 30.6 
30.5 31.0 
30.8 31.3 
31.1 31.6 
31.6 32.0 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST РОМЕЕ, 


(2) NO CABIN PRESSURIZATION LOAD. 


Figure A2-10 
A2-13 


Appendix 1 
Part 2 


MODEL: C-131A 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 


Т.О. 1С-131А-1 


POWER SCHEDULE 
700 BHP/ENG 


MANUAL LEAN FROM BEST POWER 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 


ALTITUDE 
(FEET) 


24,000 
23,000 
22,000 


21,000 
19,000 
_18,000 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) NO CABIN PRESSURIZATION LOAD 


A2-14 


Figure A2-11 


е | ж | 


ENGINES: R2800-99w 


NOMINAL NOMINAL 

TORQUE FUEL 

PRESSURE FLOW 
(PSI) (PPH) 


T.O. 1C-131A-1 


MODEL: С- 131А POWER SCHEDULE 


DATE: 1 APRIL 1957 800 ВНР/ЕМС 
DATA BASIS: ENGINE MANUFACTURER'S DATA 


MANUAL LEAN FROM BEST POWER 


MANIFOLD PRESSURE (IN.HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
ALTITUDE 


(FEET) -30°C -20°C -109С 09с +10°C 42095 -309С +38°C 


MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


F.T. INDICATES FULL THROTTLE. 
NO CABIN PRESSURIZATION LOAD. 


Figure A2-12 


Changed 25 Januory 1962 
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ENGINES: R2800-99W 


NOMINAL NOMINAL 
TORQUE FUEL 
PRESSURE FLOW 


A2-15 
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MODEL: С-131А POWER SCHEDULE 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 900 BHP/ENG ENGINES: R2800-99W 


MANUAL LEAN FROM BEST POWER 


PRESSURE MANI FOLD PRESSURE (IN. HG) NOMINAL | NOMINAL 
PRESSURE CARBURETOR AIR TEMPERATURE сан TORQUE FUEL - 
ER PRESSURE | FLOW 
(FEET) " = " " 2 а " ° 
-309C -20°C -10°C 0°C +10°с 22096 43096 +38°С (PSI) (PPH) 


2 . Т. 
27.3 27.8 В Д . . 
27.3 27.8 . ü 
й 27.9 . ы 7 
27.8 28.3 9 29 
А “ E Д 9 


31.8 
31.9 
32.1 
32.4 
32.6 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) F.T. INDICATES FULL THROTTLE. 
(3) NO CABIN PRESSURIZATION LOAD. 


Figure A2-13 
A2-16 Changed 25 January 1962 


ә 
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MODEL: C-I3IA POWER SCHEDULE 
DATE: 1 APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 950 BHP/ENG 


ENGINES: R2800-99W 


PRESSURE MANIFOLD PRESSURE (IN. HG) NOMINAL NOMINAL ] 
CARBURETOR AIR TEMPERATURE 
ALTITUDE Е TORQUE FUEL 


(FEET) | -30c -209с -10°C 0°с +109С +20°С +30°C звес зш Бан; 
) 


25,000 28.0 28.5 F,T. 

24,000 28.0 28.5 29.0 Р.Т. 

29.1 29.4 ет. 
29.7 


20,000 

19,000 

18,000 

17,000 , 27.7 

27.9 28.4 
28.5 


29.3| 
29.51 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) F.T. INDICATES FULL THROTTLE. 
(3) NO CABIN PRESSURIZATION LOAD. 


Figure A2-14 
Changed 25 January 1962 A2-17 
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MODEL: С-131А РОМЕК SCHEDULE 


DATE: 1 APRIL 1957 1000 ВНР/ЕМС 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANUAL LEAN FROM BEST POWER 


MANIFOLD PRESSURE (1 NOMINAL | NOMINAL 


PRESSURE 
ALTITUDE CARBURETOR AIR TEMPE TORQUE FUEL 


(FEET) PRESSURE | FLOW 
-20c дос 0c +109С 420902 — 4300€ +38°С (PSI) (PPH) 


29.7 F.T. 
29.7 30.3 
30.3 


34.0 


342 | 342 В; 34.6 


34.3 — 349 — 353 
34.5 — 351 35.5 
348 354 35.8 
350 356 36.0 
351 357 зл 
354 360 36.4 


NOTES: 


(1) MANUAL СЕАМ MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) Р.Т. INDICATES FULL THROTTLE 
(3) NO CABIN PRESSURIZATION LOAD. 


Figure A2-15 
A2-18 Changed 25 January 1962 


T.O. 1С-131А-1 Appendix І 
Port 2 


MODEL: С-131А POWER SCHEDULE 


DATE: 1 APRIL 1957 1050 ВНР/ЕМС 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) NOMINAL 


PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL 


TORQUE 
ALTITUDE —| BLOWER PRESSURE FLON 
(FEET) -300c -20?c -10?c 0°с +10°с +209С +30°с +38°C (PSI) (PPH) 


23,000 30.6 Те ЕТ. 
22,000 30.4 Я 31.6 
21,000 К 31.7 
20,000 


16,000 
15,000 
14,000 
13,000 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) F.T. INDICATES FULL THROTTLE. 
(3) NO CABIN PRESSURIZATION LOAD. 


Figure A2-16 
Changed 25 January 1962 A2-19 
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MODEL: C-131A POWER SCHEDULE 


DATE: 1 APRIL 1957 1100 BHP/ 
ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANUAL LEAN FROM BEST POWER 


PRESSURE MANIFOLD PRESSURE (IN. HG) NOMINAL NOMINAL 
ЕВЕ CARBURETOR AIR TEMPERATURE SLOWER TORQUE FUEL 
ШЫ А 


Р.Т. 
34.6 F.T. 
34.6 35.1 
34.6 35.1 
34.6 35.1 
35.1 


32.8 
33.0 33.6 
33.2 33.6 34.2 
33.4 д 33.7 34.3 
33.5 
33.7 
ЕСТЕ 
33.5 34.1 
33.7 34.3 
34.0 34.6 
34.1 34.7 
34.2 34.8 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 


(2) F.T. INDICATES FULL THROTTLE. 
(3) NO CABIN PRESSURIZATION LOAD. 


24,209D 


Figure A2-17 
A2-20 Changed 25 January 1962 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE 
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POWER SCHEDULE 
MODEL: C-131A 
DATE: 1 APRIL 1957 


DATA BASIS: ENGINE MANUF ACTURER'S DATA 1190: BHPYENG 


ENGINE: R2800-99W 


NOMINAL NOMINAL 
CARBURETOR AIR TEMPERATURE TORQUE FUEL 
ALTITUDE BLOWER 
(FT) 


10°C + 20°C + 30° С + 38°C ib те рн 
+ (PSI) (PPH) 


-309с – 20°С – 10°С 09С 


33.2 
33.2 


NOTES: 


(1) MANUAL LEAN MIXTURE SETTING 
ESTABLISHED BY 7 PSI TORQUE 
PRESSURE DROP FROM BEST POWER. 

(2) F.T. INDICATES FULL THROTTLE. 


(3) NO CABIN PRESSURIZATION LOAD. 


Figure A2-18 


A2-21 


Appendix | Т.О. 1С-131А-1 
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MODEL: C-131A РОМЕК SCHEDULE 


DATE: 1 APRIL 1957 1200 ВНР/ЕМС — 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) um 
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL | MINIMUM 


ALTITUDE 
(FEET) |-30?c -209С -10c 0°с +109с +2090 +30°С 


NOTES: 

(1) MANUAL LEAN MIXTURE SETTING 
IN LOW BLOWER ESTABLISHED BY 
7 PSI TORQUE PRESSURE DROP 
FROM BEST POWER. 

(2) MANUAL ADJUST TO DESIRED FUEL 
FLOW IN HIGH BLOWER. 

(3) F.T. INDICATES FULL THROTTLE. 


(4) NO CABIN PRESSURIZATION LOAD. 


Figure A2-19 
A2-22 Changed 25 January 1962 
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MODEL: C-131A РОМЕК SCHEDULE 


DATE: 1 APRIL 1957 1300 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL | MINIMUM | DESIRED 
ALTITUDE 


-300c -20°C -10°C бс +10°с 20°С +30°С «звес 


TORQUE 
(FEET) 


37.5 
37.1 37.7 
37.3 38.0 


NOTES: 


(1) MINIMUM FUEL FLOWS ARE ENGINE 
MANUFACTURER'S DATA. 


(2) DESIRED FUEL FLOWS ARE BASED 
ON FLIGHT TEST USING MANUAL 
ADJUST PROCEDURE. 


(3) F.T. INDICATES FULL THROTTLE. 
(4) NO CABIN PRESSURIZATION LOAD. 
(5) MAXIMUM CAT 15?C IN HIGH BLOWER 


Figure A2-20 
Changed 25 January 1962 A2-23 
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- POWER SCHEDULE 

DEL: С-131А 

DATE: ! APRIL 1957 1400 BHP/ENG 

DATA BASIS: ENGINE MANUFACTURER'S DATA | ENGINES: R2800-99W 


BLOWER 


MANIFOLD PRESSURE (IN. HG) NOMINAL | MINIMUM | DESIRED 
PRESSURE CARBURETOR AIR TEMPERATURE FUEL 
(P. 


AL TI TUDE 
(FEET) 


-30°с -20°C -10°C 0°С +10°с +20°с +30°С +38°C 


SEA LEVEL 


NOTES: 


(1) MINIMUM FUEL FLOWS ARE ENGINE 
MANUFACTURER'S DATA. 


(2) DESIRED FUEL FLOW VALUES ARE 
BASED ON FLIGHT TEST USING 
MANUAL ADJUST PROCEDURE. 

(3) F.T. INDICATES FULL THROTTLE, 
NO CABIN PRESSURIZATION LOAD. 


(5) MAXIMUM CAT 15?C IN HIGH BLOWER 


Figure A2-21 
A2-24 Changed 25 January 1962 
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POWER SCHEDULE 
MODEL: С-131А 


DATE: 1 APRIL 1957 1500 BHP/ENG 
DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE NOMINAL [MINIMUM | DESIRED 
ALTITUDE BLOWER FUEL 
(FEET) |-309С -20°C -10°C 09С +109С +209С 4309C «звес 


F.T. 
43.5 Р.Т. 
42.8 43.5 


42.9 43.5 
m 


43.7 


39.8 {40.5 _ 42 __ 
40.2 40.9 41.6 
à 40.5 41.3 41.9 
2,000 2 40.9 41.6 42.7 
SEA LEVEL 41.4 42.1 42.7 


NOTES: 


(1) MINIMUM FUEL FLOWS ARE ENGINE 
MANUFACTURER'S DATA. 


(2) DESIRED FUEL FLOW VALUES ARE BASED ON 
FLIGHT TEST USING MANUAL ADJUST PROCEDURE. 


(3) F.T. INDICATES FULL THROTTLE. 
NO CABIN PRESSURIZATION LOAD. 
MAXIMUM CAT 15°C IN HIGH BLOWER 


Figure A2-22 
Changed 25 January 1962 A2-25 
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MODEL: C- 


Т.О. 1C-131A-1 


POWER SCHEDULE 


131A 


DATE: ! APRIL 1957 
DATA BASIS: ENGINE MANUFACTURER'S DATA 


PRESSURE 
AL TI TUDE 


F.T. F.T. F.T. 
43.7 44.4 45.3 


— 12000 | 38.7 . 395 40. 


10,000 
8,000 
6,000 
4,000 
2,000 


38.9 39.7 40.5 
39.2 40.0 40.8 
39.4 40.2 41.0 
39.7 40.5 41.4 
40.3 41.1 41.9 


SEA LEVEL 40.8 41.6 42.4 


NOTES: 


(1) 
(2) 


А2-26 


AUTO БІСН MIXTURE 


FUEL FLOW MAY BE MANUALLY ADJUSTED 
TO MINIMUM FUEL FLÓW VALUE IF REQUIRED 
BY EMERGENCY RANGE CONDITIONS. 


F.T. INDICATES FULL THROTTLE. 
NO CABIN PRESSURIZATION LOAD. 


1600 BHP/ENG ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) 
CARBURETOR AIR TEMPERATURE NOMINAL MINIMUM PES RED 
BLOWER 
(PSI) 


(FEET) -30°C -209С -10°C oc +10°С 


+20°C 430°C «звес 


Figure A2-23 
Changed 25 Januory 1962 
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MODEL: C-131A POWER SCHEDULE 
DATE: 1 APRIL 1957 1700 BHP/ENG 


DATA BASIS: ENGINE MANUFACTURER'S DATA ENGINES: R2800-99W 


MANIFOLD PRESSURE (IN. HG) 
PRESSURE CARBURETOR AIR TEMPERATURE 
AL TI TUDE BLOWER 
(FEET) -309С -20°C -1096 — 0?C +10°С -209с  4309C +38°С 


NOTES: 


(1) AUTO RICH MIXTURE 


(2 FUEL FLOW MAY BE MANUALLY ADJUSTED 
TO MINIMUM FUEL FLOW VALUE IF REQUIRED 
BY EMERGENCY RANGE CONDITIONS. 


(3) F.T. INDICATES FULL THROTTLE. 
(4) NO CABIN PRESSURIZATION LOAD. 


Figure A2-24 
Changed 25 January 1962 A2-27 
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MODEL: C-131A 


LOW BLOWER 


15 MARCH 1955 
DATA BASIS: FLIGHT TEST 


DATE: 


ENGINES: R2800-99W 


y 


зчпон яза зампоа - мола 1304 


° 


POWER LIMIT 


ALTERNATE GRADE 


READ RIGHT SCALE FOR 
MANUAL ADJUST TO 


DESIRED FUEL FLOW 


: 
H 


MANUAL LEAN FROM 
BEST POWER 


READ LEFT SCALE FOR 


8 
ъпон #34 SGNNOd - мола 1304 


BRAKE HORSEPOWER PER ENGINE 


-25 


Figure А2 


Chonged 25 January 1962 
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ange FUEL FLOW PER ENGINE 


DATE: 15 MARCH 1955 HIGH BLOWER 
DATA BASIS: FLIGHT TEST ENGINES: R-2800-99W 


POWER 


FUEL FLOW - POUNDS PER HOUR 


x 
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MANUAL ADJUST TO 
SIRED FUEL FLOW, 


800 і 1000; 
ВКАКЕ HORSEPOWER PER ENGINE 


Figure A2-26 
A2-29/A2-30 
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*REFUSAL SPEED — 24° ҰБАР...................................... A3-15 
*TAKEOFF GROUND RUN — 24° FLAP ............................. A3-16 
*CRITICAL FIELD LENGTH — 129 FLAP ........................... A3-17 
PIREDSATD O SPEED:— 49°S FEAP oi ы серые awa RR wate que Wa A3-18 
*TAKEOFF GROUND RUN — 12° ЕГАР ............................. A3-19 
*CRITICAL FIELD LENGTH —6° FLAP ............................ A3-20 
RREFUSAL SPEED —6" BEAD... sss cos Wey а WNT RSW MELE US A3-21 
*TAKEOFF GROUND RUN =6° FLAP i coc eeu виа sacle pls gas bas es A3-22 
*CRITICAL FIELD LENGTH = 0° БАР.......................ӛ..ӛ.ӛӚ.. A3-23 
*REEUSAL;SPEED'— 09 ЕТАР cna sesanan iea ков кад оза зле кай аа A3-24 
*TAKEOFF GROUND RUN —0* FLAP ............................... A3-25 
*EFFECT OF RUNWAY SURFACE CONDITIONS.................... A3-26 
*CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH ............. A3-27 
*TWO ENGINE CLIMBOUT FLIGHT PATH CHARTS ............... A3-28 
*SINGLE ENGINE CLIMBOUT FLIGHT PATH CHARTS ............. A3-32 
The symbol * indicates an illustration 
TAKEOFF 2. CRITICAL ENGINE FAILURE SPEED—The 
speed at which engine failure permits acceleration 
DEFINITION OF TERMS to takeoff on one engine in the same distance that 
1. CRITICAL FIELD LENGTH —The total length of the airplane may be decelerated to a stop. 
runway required to accelerate on all engines to the 3. REFUSAL SPEED AND DISTANCE- The refusal 
critical engine failure speed, experience an engine speed is the maximum speed to which the airplane 
failure, then continue to takeoff or to stop. can accelerate and then stop in the available runway 
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length. The refusal distance is the distance required 
to accelerate to the refusal speed under normal 
conditions. 


4. GO-NO-GO SPEED AND DISTANCE —The go- 
no-go distance is the distance to the runway marker 
| which is the first 1000-foot marker before the пог- 
mal refusal distance (no wind). It is also the point 
at which a final decision to continue or abort the 
takeoff is made. The go-no-go speed is the minimum 

speed allowable at the go-no-go distance marker. 


5. ACCELERATION CHECK SPEED AND DIS- 
TANCE—The acceleration check distance is the 
distance from the start of takeoff to an acceleration 
check point. (For the go-no-go concept, it is the 
distance to the runway marker which is 1000 feet 
less than the go-no-go distance marker.) Use of this 
acceleration check speed, however, is optional since 

|| this speed may not occur far enough down the гип- 
way to allow for a reliable check on airspeed 
(acceleration). 


6. TAKEOFF SPEED AND DISTANCE —Takeoff 
speed is the speed at which the main gear leaves the 
ground. Takeoff distance is the ground run in feet 
to takeoff speed. 


7. MINIMUM CONTROL SPEED —This speed is 
determined from flight tests with maximum power 
on one engine, and the critical engine propeller 
windmilling. Under these conditions, the minimum 
control speed is the minimum speed at which direc- 
tional control can be maintained with rudder and 
aileron. Minimum control speed is affected by alti- 
tude and is independent of weight. 


DISCUSSION OF TAKEOFF TERMS 


Тһе Relationship of Takeoff Terms (figure A3-1) illus- 
trates the relationship of the terms used in the takeoff 
charts. The upper curve represents the sum of the dis- 
tances required to accelerate on two engines to engine 
failure speed, and then to stop, using brakes only. The 
lower curve represents the sum of the distances required 
Wto accelerate on two engines to refusal speed (D) and 
then to continue to accelerate on one engine to takeoff 
speed (E). In operation, when runway length is greater 
Вап critical field length, and refusal speed is greater 
than takeoff speed, then takeoff speed becomes the cri- 
terion for aborting a takeoff. Many factors, such as 
runway surface, weather conditions, engine conditions, 
etc, may cause the airplane to deviate from the ideal 
performance, and result in loss of acceleration. Line 
speed checks will give an early indication of rate of 
acceleration. The go-no-go concept was adopted to make 
possible the use of the line speed markers instead of the 
Й refusal speed check. Point (C) on the diagram represents 
the go-no-go distance, and the speed the airplane should 
have attained at the go-no-go marker. This is the normal 
acceleration speed, which, when corrected for speed tol- 
erance and wind, is the go-no-go speed of the airplane 
1 (B). Experience shows that stops made from the go-no-go 
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point increase tire and brake wear unnecessarily, so that 
a policy of checking the rate of acceleration during take- 
off ground run is desirable. Point (A) on the diagram 
represents the first acceleration speed check prior to go- 
no-go distance. This check can be used as a warning of 
any discrepancy in the rate of acceleration. 


Go-No-Go Airspeed and Distance 


In some cases the takeoff ground run is critical and 
requires careful preflight planning to assure safe opera- 
tion in the event of an engine failure during takeoff. 
Various types of information, such as critical field length, 
critical engine failure speed, takeoff acceleration, accel- 
eration check speeds, and refusal speed are provided the 
pilot to indicate the capabilities of the airplane during 
takeoff. The acceleration check speeds are used to indi- 
cate the acceleration progress of the airplane, whereas 
the refusal speed represents a definite point along the 
takeoff run at which the airplane may be stopped on the 
remaining runway in case of an engine failure. It must be 
remembered that the validity of the refusal speed is 
dependent upon a normal acceleration of the airplane. 
For this reason, the use of acceleration check speeds is 
important. It is evident that the above method of using 
acceleration check speeds to determine acceleration and 
refusal speed to decide whether or not to abort in case of 
engine failure can amount to several operations that must 
be accomplished in a matter of a few seconds. A simpler 
procedure may be used which combines the acceleration 
check with an approximate refusal speed. This procedure 
is the go-no-go concept. To obtain go-no-go speed (see 
definition), it is first necessary to obtain the zero-wind 
refusal speed. To establish an acceleration guide line on 
the Velocity During Takeoff Ground Run Chart (figure 
A3-5), use the takeoff speed and zero-wind ground run 
for the applicable gross weight and runway conditions. 
Enter the Velocity During Takeoff Ground Run Chart 
with the zero-wind refusal speed, go up to the predeter- 
mined guide line, and then proceed horizontally to the 
distance scale and read the zero-wind refusal distance. 
Тһе first 1000-foot marker below this refusal distance is 
the go-no-go distance. Referring again to the accelera- 
tion guide line at the go-no-go distance, the zero-wind 
normal acceleration speed may be determined and then 
corrected for speed tolerance (figure A3-6) and for wind. 
This means that the airspeed at which the decision is 
made to abort is linked to an actual distance marker on 
the runway. This single marker serves both as a final 
acceleration check and a point of decision for the pilot 
to determine whether or not to continue the takeoff. If 
the refusal distance exceeds the takeoff distance, then the 
nearest 1000-foot marker below the takeoff distance is 
used for the go-no-go check. A chart is included to show 
tolerances for determining go-no-go speed for variable 
takeoff conditions. 


Ground Effect 


Ground effect, in general, refers to a reduction in the 
overall drag of an airplane when operated near the 
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ground. The degree of drag reduction will vary with dis- 
tance of the wing or supporting surface from the ground, 
being greatest when the wing is at ground level, and will 
have disappeared, for all practical purposes, when the 
wing is one-half its span above the ground. The reduction 
in drag is also greatest at low velocities and becomes less 
as velocity increases. All of the takeoff charts pertaining 
to the ground run consider the reduction in drag due to 
ground effect. 


TAKEOFF PLANNING 


An engine failure, while admittedly rare, remains a possi- 
bility, especially under takeoff (high power) conditions. 
If an engine should fail during the early part of a takeoff 
run, there is no problem — cut the remaining engine and 
stop. However, under certain conditions of weight, speed, 
and runway length, it is desirable to continue the takeoff. 
One of the purposes of the normal takeoff charts is to 
ptovide the necessary information to determine a desir- 
able loading and wing flap setting and then to give an idea 
as to the amount of runway required and the rate of climb 
expected if an engine should fail during a late phase of 
the takeoff. Ап operation in which engine operation 15 
normal will result in performance that greatly exceeds 
that indicated on these takeoff planning charts. In flight 
planning, the larger wing flap setting should be consid- 
ered first. This is because the greater wing flap extensions 
result in reduced takeoff speed and required field length. 
Тһе flap setting will be considered acceptable if (1) the 
rate of climb on the gross weight limited by climb chart 
Wis acceptable, and (2) if the critical field length found is 
equal to or less than the runway field length under con- 
sideration. If the rate of climb is too low, a lesser wing 
flap setting will then require a re-evaluation of the take- 
off field length. If, after choosing the smallest recom- 
mended wing flap setting to obtain an acceptable initial 
rate of climb, it is found that the actual available runway 
field length is less than that shown on the chart, a reduc- 
tion in gross weight is desirable. It is recommended that 
the airplane not be loaded so that the critical field length 
exceeds the available runway length. From the definition 
it can be seen that critical engine failure speed is required 
only when critical field length is equal to the available 
runway length, and since critical engine failure speed and 
refusal speed are equal in this case, then refusal speed is 
the only speed that need be monitored to determine 
whether or not to abort when encountering engine failure 
during takeoff. When the available field length is so 
much greater than the critical field length that the refusal 
speed is higher than takeoff speed, then the only speed 
that need be monitored during takeoff run is takeoff 
speed, and the decision to abort or continue the takeoff 
is determined by whether or not the airplane is airborne. 
The wind correction nomograms on the charts are calcu- 
lated on the basis of 100% wind accountability. It is 
realized that wind differential ordinarily exists between 
the runway and the top of the control tower or building 
where the wind velocity reading is taken, the wind usually 
being a greater velocity at the higher altitude. Therefore 
lÍ headwinds reported by the tower should be used at one- 
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half their value and tailwinds at one and one-half their 
value for takeoff, and at full value for conditions after 
takeoff. 


DISCUSSION OF CHARTS 
TAKEOFF AND LANDING CROSSWIND CHART 


А Takeoff and Landing Crosswind Chart (figure A3-2) 
is provided to determine the runway headwind compo- 
nent from a given combination of wind direction and 
velocity. 


EXAMPLE 
Given: 


Такеой on runway 01 (10 degrees) 
Wind — 070 degrees at 20 knots 


Subtract the runway heading from the wind direction 
(70° — 10° = 60°). Enter the chart at zero wind (А) 
and follow 60? radial to 20 knots wind velocity line (B). 
Read down to crosswind component 17.5 knots (C). Read 
across from point (B) to headwind component 10 
knots (D). 


TAKEOFF GROSS WEIGHT LIMITED BY CLIMB 


These charts (figure A3-3 and A3-4) present initial climb 
performance with one engine inoperative and its pro- 
peller feathered, and with continuous two-engine opera- 
tion. Data are shown for approach flap settings as well as 
the basic takeoff flap settings. Single-engine rate of climb 
and two-engine rate of climb with landing gear retracted 
can be determined with any variable of wing flap setting, 
gross weight, TPSI, altitude, and temperature. The single- 
engine chart should be used for preflight planning to 
assure adequate rate of climb if an engine should fail 
during takeoff. 


EXAMPLE 


Given: 
Density altitude— 1200 feet 
Desired rate of climb— 300 fpm 
TPSI— 128 psi 
Gross weight— 42,000 pounds 


To find the takeoff flap setting, enter the chart (figure 
A3-3) at density altitude of 1200 feet (A). Read across 
to 300 fpm rate of climb (B). Parallel guide lines to the 
sea level base line and then read up to TPSI 128 psi (C). 
Parallel the guide lines to the base line and read up to the 
takeoff gross weight (D). Read across to find takeoff flap 
setting of 12°. 


Note 


Ф For practical operation, limit the takeoff flap 
settings to either 12?, 6°, or 0°. Intermediate 
positions should be used only when one of these 
flap positions will not provide the required rate 
of climb and runway length combination. 
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е If the takeoff flap setting should come out as 
less than 0? under existing conditions, off-load 
as necessary to reduce the takeoff weight to that 
which allows the desired rate of climb. If the 
takeoff weight cannot be reduced, work back- 
wards from the weight and minimum flap 
setting to determine the rate of climb. 


INITIAL RATE OF CLIMB CORRECTION 


This chart (Figure A3-4A) may be used to determine the 
initial takeoff rate of climb before the landing gear is 
retracted. The decrease in rate of climb obtained is due 
to the landing gear drag at takeoff. When takeoff con- 
ditions are critical, the rate of climb correction is applied 
to the takeoff gross weight limited by climb (Figure A3-3 
and A3-4) to re-evaluate the allowable gross weight 
and/or desired rate of climb. 


This correction applies only during the initial 
takeoff until the landing gear is retracted. 
Landing gear retraction after takeoff is a nor- 
mal requirement and is imperative with one 
engine inoperative, high temperatures, or high 
ground elevation, Refer to ENGINE FAILURE, 


Section III. 


EXAMPLE 


Given: 
Gross weight — 42,000 pounds 
ТаКеой Flap setting = 12° 
Density altitude = 1200 feet 
Desired rate of climb (landing gear up) = 300 feet 


Enter the chart at gross weight of 42,000 pounds (A). 
Proceed vertically to 12° flap line (B), then across to the 
base line of density altitude. Parallel the guide lines to 
density altitude 1200 feet (C), then across to read decrease 
in rate of climb, —255 fpm (D). This value, when sub- 
tracted from 300 fpm rate of climb used in determining 
gross weight limited by climb, results in a +45 fpm rate 
of climb with the landing gear down. 


VELOCITY DURING TAKEOFF GROUND RUN 


The acceleration speeds to be checked during the takeoff 
run may be obtained from the Velocity During Takeoff 
Ground Run Chart (figure A3-5). To use this chart, it is 
necessary to know the zero-wind ground run distance 
(corrected for runway slope) and the takeoff speed. By 
entering the chart with these two values, a guide line 
is established which represents the acceleration of the 
airplane during the takeoff run. After determining the 
proper acceleration curve, zero-wind acceleration check 
speeds may be chosen for any distance or time between 
brake release and takoff. On unmarkd runways or on 
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marked runways under conditions of poor visibility, it is 
desirable to check the airplane's acceleration by relating 
speed to time. On marked runways under conditions in 
which the markers may be easily seen, it is preferable to 
determine acceleration by making an acceleration speed 
check at a given distance. Since the velocity is shown as 
indicated airspeed instead of true airspeed or ground 
speed, the time lines are shown for constant time divided 
by vo. Thus, to determine acceleration time for altitudes 
and temperature conditions other than sea level and stand- 


1 
ard, the chart value must be divided by - те А wind 


ма 
nomogram is provided to obtain acceleration speeds for 
given wind conditions. 


EXAMPLE 
Given: 
Takeoff speed — 114 knots 
No-wind ground run (corrected for slope) — 3000 
feet 

No-wind refusal speed — 105 knots 
1⁄2 reported headwind — 5 knots 
Speed tolerance — —9 knots 
Runway available— 5000 feet 
Critical field length — 3850 feet 
Go-no-go marker — 2000 feet 


Enter the chart at no-wind ground run of 3000 feet (A), 
and takeoff speed of 114 knots (B). The point where 
these two lines intersect (C), will determine the acceler- 
ation curve. Enter the chart at the no-wind refusal speed 
of 105 knots (D), and read up to the acceleration curve 
(E). Point of intersection with the acceleration curve is 


1 
refusal TX- [553 — 27 seconds for sea level standard 


а 
atmosphere. Reading across, find refusal distance of 2400 
feet (Е). Enter the chart at the go-no-go marker point of 
2000 feet (G), read across to the acceleration curve and 
then down to find no-wind normal acceleration (marker) 
speed of 98 knots (H). Correct the no-wind speed by sub- 
tracting the —9 knots speed tolerance obtained from the 
Speed Tolerance Chart (figure A3-6) to get go-no-go 
speed of 89 knots. Correct this figure for wind by enter- 
ing wind nomogram with 89 knots on base line. Parallel 
guide line to headwind of 5 knots; proceed vertically to 
speed scale and read final corrected go-no-go speed of 
93 knots. 


SPEED TOLERANCE 


The Speed Tolerance Chart (figure A3-6) may be used to 
determine speed tolerances at go-no-go and/or accelera- 
tion check runway markers. The values shown on the 
chart are based on the amount of runway available in 
excess of the critical field length up to a maximum toler- 
ance of — 10 knots. The maximum tolerance of — 10 knots 
was selected as the limit in order to preclude takeoff in 
airplanes which do not meet minimum safe performance 
requirements. Therefore, when the speed is below the 
predicted acceleration check speed (minus tolerance), the 
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takeoff should be aborted. The tolerances shown on the 
chart take into account variations in rolling friction, wind 
velocity, and other items that might retard normal accel- 
eration; such as dragging brakes, improper flap setting, 
and wet runway. This chart, however, is not intended to 
account for reduced acceleration due to unacceptable 
engine performance. Minimum TPSI should always be 
observed and the takeoff should be aborted when it is not 
obtainable. 


EXAMPLE 


Given: 
Critical field length — 3850 feet 
Runway available— 5000 feet 
Marker speed — 98 knots (IAS) 


Enter chart at critical field length of 3850 feet (A), and 
read across to the runway available curve of 5000 feet 
(B), and then down to the marker acceleration speed 
line in the Speed Tolerance Chart (C). Proceed horizon- 
tally and read speed tolerance of —8.8 knots. 


TAKEOFF AND BEST CLIMB SPEEDS 


The Takeoff and Best Climb Speeds Chart (figure 
A3-7) is provided to show takeoff speeds, best climb 
speeds and 1.1 minimum control speeds. Takeoff speed 
is based on 120 percent of power-off stall speed or 110 
percent of minimum control speed, whichever is greater. 
At low gross weights and larger flap settings, the mini- 
mum control speed becomes greater than the takeoff 
speed. 


EXAMPLE 


Given: 
Gross weight— 42,000 pounds 
Flap setting — 12? 


Find takeoff speed by entering chart at gross weight of 
42,000 pounds (A), and reading up to flap deflection of 
12? (B). Read across to find speed of 114 knots (C). 
Find the speed for best rate of climb with two engines by 
entering the chart at gross weight of 42,000 pounds (A) 
and read up to the best climb speed line (0? to 20? flaps) 
(D). Read across to find speed of 133 knots (IAS). 


Note 
Speed for best rate of climb with single engine 
(0? to 20? flaps) is the same as 1.2 power off 
stall speed with 0? flaps. 


CRITICAL FIELD LENGTH 


The critical field length is defined as the distance іп 
which the airplane can accelerate to critical engine failure 
speed on two engines and then either accelerate to take- 
off on one engine or decelerate to a stop with brakes. To 
determine the critical field length, refer to figures A3-8, 
A3-11, A3-14, and A3-17. 
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EXAMPLE 
Given: 

Density altitude— 1200 feet 

TPSI= 128 psi 

Gross weight— 42,000 pounds 

Runway slope— 1 percent up 

У; reported headwind — 5 knots 

Flap setting— 12? 
Select chart бог 12? flap (figure A3-11). Method of deter- 
mining critical field length is the same as for computing 
takeoff ground run. For the conditions given above, crit- 
ical fied length, uncorrected for wind, would be 4150 
feet. Applying correction for headwind, corrected critical 
field length would be 3850 feet (F). 


REFUSAL SPEED 
Тһе refusal speed charts (figures A3-9, А3-12, A3-15, and 
A3-18) provide a means of determining the refusal speed 
for various conditions of gross weight, density altitude, 
TPSI, and wind. Refusal speed is the maximum speed 
at which takeoff may be aborted and the airplane brought 
to a complete stop within the remaining runway length, 
using brakes. 
EXAMPLE 
Given: 

Density altitude— 1200 feet 

TPSI= 128 psi 

Gross weight— 42,000 pounds 

Runway length — 5000 feet 

У; reported headwind — 5 knots 

Flap setting — 129 


Select chart for 12° flap (figure A3-12). Enter chart at 
runway length 5000 feet and read across to 1⁄2 reported 
headwind 5 knots (A). Follow guide line to base line 
and read across to 128 TPSI (B). Follow guide line to 
base line and read across to 1200 feet density altitude 
(C). Follow guide line to base line and read across to 
intersection of gross weight line from 42,000 pounds 
(D). Read refusal speed 108 knots IAS (E). Use the same 
procedure to obtain the no-wind refusal speed 105 knots 
IAS. 


TAKEOFF GROUND RUN 
Charts (figures A3-10, АЗ-13, A3-16, and A3-19) are рго- 
vided to determine the ground run distance required from 
brake release to the point of takeoff for various conditions 
of gross weight, density altitude, wind, and TPSI for 
each takeoff flap setting. Under certain conditions where 
runway length is not critical but obstacle clearance is, 
takeoff with zero degrees flap may be utilized. 
EXAMPLE 

Given: 

Density altitude— 1200 feet 


TPSI= 128 psi 
Gross weight = 42,000 pounds 
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е If the takeoff flap setting should come out as 
less than 0° under existing conditions, off-load 
as necessary to reduce the takeoff weight to that 
which allows the desired rate of climb. If the 
takeoff weight cannot be reduced, work back- 
wards from the weight and minimum flap 
setting to determine the rate of climb. 


INITIAL RATE OF CLIMB CORRECTION 


This chart (Figure A3-4A) may be used to determine the 
initial takeoff rate of climb before the landing gear is 
retracted. The decrease in rate of climb obtained is due 
to the landing gear drag at takeoff. When takeoff con- 
ditions are critical, the rate of climb correction is applied 
to the takeoff gross weight limited by climb (Figure A3-3 
and A3-4) to re-evaluate the allowable gross weight 
and/or desired rate of climb. 


This correction applies only during the initial 
takeoff until the landing gear is retracted. 
Landing gear retraction after takeoff is a nor- 
mal requirement and is imperative with one 
engine inoperative, high temperatures, or high 
ground elevation, Refer to ENGINE FAILURE, 
Section Ш. 


EXAMPLE 


Given: 
Gross weight = 42,000 pounds 
Takeoff Flap setting = 12° 
Density altitude = 1200 feet 
Desired rate of climb (landing gear up) = 300 feet 


Enter the chart at gross weight of 42,000 pounds (A). 
Proceed vertically to 12° flap line (B), then across to the 
base line of density altitude. Parallel the guide lines to 
density altitude 1200 feet (C), then across to read decrease 
in rate of climb, —255 fpm (D). This value, when sub- 
tracted from 300 fpm rate of climb used in determining 
gross weight limited by climb, results in a +45 fpm rate 
of climb with the landing gear down. 


VELOCITY DURING TAKEOFF GROUND RUN 


The acceleration speeds to be checked during the takeoff 
run may be obtained from the Velocity During Takeoff 
Ground Run Chart (figure A3-5). To use this chart, it is 
necessary to know the zero-wind ground run distance 
(corrected for runway slope) and the takeoff speed. By 
entering the chart with these two values, a guide line 
is established which represents the acceleration of the 
airplane during the takeoff run. After determining the 
proper acceleration curve, zero-wind acceleration check 
speeds may be chosen for any distance or time between 
brake release and takoff. On unmarkd runways ог on 
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marked runways under conditions of poor visibility, it is 
desirable to check the airplane's acceleration by relating 
speed to time. On marked runways under conditions in 
which the markers may be easily seen, it is preferable to 
determine acceleration by making an acceleration speed 
check at a given distance. Since the velocity is shown as 
indicated airspeed instead of true airspeed or ground 
speed, the time lines are shown for constant time divided 
by Мо. Thus, to determine acceleration time for altitudes 
and temperature conditions other than sea level and stand- 


1 
ard, the chart value must be divided by Ne - A wind 
а 


nomogram is provided to obtain acceleration speeds for 
given wind conditions. 


EXAMPLE 
Given: 
ТаКеой speed — 114 knots 
No-wind ground run (corrected for slope) — 3000 
feet 

No-wind refusal speed — 105 knots 
1% reported headwind = 5 knots 
Speed tolerance— —9 knots 
Runway available— 5000 feet 
Critical field length — 3850 feet 
Go-no-go marker = 2000 feet 


Enter the chart at no-wind ground run of 3000 feet (A), 
and takeoff speed of 114 knots (B). The point where 
these two lines intersect (C), will determine the acceler- 
ation curve. Enter the chart at the no-wind refusal speed 
of 105 knots (D), and read up to the acceleration curve 
(E). Point of intersection with the acceleration curve is 


1 
refusal T X- У = 27 seconds for sea level standard 


v 

atmosphere. Reading across, find refusal distance of 2400 
feet (F). Enter the chart at the go-no-go marker point of 
2000 feet (G), read across to the acceleration curve and 
then down to find no-wind normal acceleration (marker) 
speed of 98 knots (H). Correct the no-wind speed by sub- 
tracting the —9 knots speed tolerance obtained from the 
Speed Tolerance Chart (figure A3-6) to get go-no-go 
speed of 89 knots. Correct this figure for wind by enter- 
ing wind nomogram with 89 knots on base line. Parallel 
guide line to headwind of 5 knots; proceed vertically to 
speed scale and read final corrected go-no-go speed of 
93 knots. 


SPEED TOLERANCE 


Тһе Speed Tolerance Chart (figure A3-6) may be used to 
determine speed tolerances at go-no-go and/or accelera- 
tion check runway markers. The values shown on the 
chart are based on the amount of runway available in 
excess of the critical field length up to a maximum toler- 
ance of — 10 knots. The maximum tolerance of — 10 knots 
was selected as the limit in order to preclude takeoff in 
airplanes which do not meet minimum safe performance 
requirements. Therefore, when the speed is below the 
predicted acceleration check speed (minus tolerance), the 
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takeoff should be aborted. The tolerances shown on the 
chart take into account variations in rolling friction, wind 
velocity, and other items that might retard normal accel- 
eration; such as dragging brakes, improper flap setting, 
and wet runway. This chart, however, is not intended to 
account for reduced acceleration due to unacceptable 
engine performance. Minimum TPSI should always be 
observed and the takeoff should be aborted when it is not 
obtainable. 


EXAMPLE 


Given: 
Critical field length— 3850 feet 
Runway available— 5000 feet 
|| Marker speed — 98 knots (IAS) 


Enter chart at critical field length of 3850 feet (A), and 
read across to the runway available curve of 5000 feet 
(B), and then down to the marker acceleration speed 

Е іп the Speed Tolerance Chart (C). Proceed horizon- 
tally and read speed tolerance of —8.8 knots. 


TAKEOFF AND MINIMUM CONTROL SPEEDS 


The Takeoff and Minimum Control Speed Chart (figure 
A3-7) is provided to show takeoff speeds and 1.1 mini- 
mum control speeds. Takeoff speed is based on 120 per- 
cent of power-off stall speed or 110 percent of minimum 
control speed, whichever is greater. At low gross weights 
and larger flap settings, the minimum control speed 
becomes greater than the takeoff speed. 


EXAMPLE 


Given: 


Gross weight— 42,000 pounds 
Flap setting— 12? 


Find takeoff speed by entering chart at gross weight of 
42,000 pounds (A), and reading up to flap deflection of 
12? (B). Read across to find speed of 114 knots (C). 


CRITICAL FIELD LENGTH 


The critical field length is defined as the distance in 
which the airplane can accelerate to critical engine failure 
speed on two engines and then either accelerate to take- 
off on one engine or decelerate to a stop with brakes. To 
determine the critical field length, refer to figures A3-8, 
A3-11, A3-14, and A3-17. 
EXAMPLE 
Given: 

Density altitude— 1200 feet 

TPSI= 128 psi 

Gross weight— 42,000 pounds 

Runway slope— 1 percent up 

У; reported headwind = 5 knots 

Flap setting— 12? 
Select chart for 12? flap (figure A3-11). Method of deter- 
mining critical field length is the same as for computing 
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takeoff ground run. For фе conditions given above, crit- 
ical field length, uncorrected for wind, would be 4150 
feet. Applying correction for headwind, corrected critical 
field length would be 3850 feet (F). 


REFUSAL SPEED 


Тһе refusal speed charts (figures A3-0, A3-12, A3-15, and 
A3-18) provide a means of determining the refusal speed 
for various conditions of gross weight, density altitude, 
ТРУ, and wind. Refusal speed 15 the maximum speed 
at which takeoff may be aborted and the airplane brought 
to a complete stop within the remaining runway length, 
using brakes. 


EXAMPLE 
Given: 

Density altitude— 1200 feet 
TPSI= 128 psi 
Gross weight— 42,000 pounds 
Runway length — 5000 feet 
У; reported headwind = 5 knots 
Flap setting = 12° 


Select chart for 12? flap (figure A3-12). Enter chart at 
runway length 5000 feet and read across to У; reported 
headwind 5 knots (A). Follow guide line to base ies | 
and read across to 128 TPSI (B). Follow guide line to 
base line and read across to 1200 feet density altitude 
(C). Follow guide line to base line and read across юй 
intersection of gross weight line from 42,000 pounds 
(D). Read refusal speed 108 knots IAS (E). Use the same ll 
procedure to obtain the no-wind refusal speed 105 knots 
IAS. 


TAKEOFF GROUND RUN 


Charts (figures A3-10, A3-13, A3-16, and A3-19) are pro- 
vided to determine the ground run distance required from 
brake release to the point of takeoff for various conditions 
of gross weight, density altitude, wind, and TPSI for 
each takeoff flap setting. Under certain conditions where 
runway length is not critical but obstacle clearance is, 
takeoff with zero degrees flap may be utilized. 


EXAMPLE 
Given: 

Density altitude— 1200 feet 
'TPSI— 128 psi 
Gross weight— 42,000 pounds 
Runway slope— 1 percent up 
% reported headwind = 5 knots 
Flap setting — 12? 


Select chart for 12? flap (figure A3-13). Enter chart at 
density altitude 1200 feet (A). Read up guide line to 
the 128 TPSI line (B). Read across to 42,000 pounds 
gross weight (C), and then down into the runway slope 
chart and follow the uphill curve to 1 percent (D). 
Read down and into the wind velocity chart. Follow 
the headwind curve to 5 knots (E), and read down to 
find corrected ground run of 2750 feet (F). 
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EFFECT ОЕ RUNWAY SURFACE CONDITIONS 


Тһе stopping distance calculations for critical field length 
and refusal speed are based on an average coefficient of 
friction of 0.3; however, the actual runway surface may 
have a somewhat different coefficient of friction. For this 

| reason, а chart (figure A3-20) is included which may be 
used to correct the distance values to conform to existing 
runway surface conditions. 


EXAMPLE 


Given: 
|| Gross weight— 42,000 pounds 
Critical field length — 3850 feet 
Refusal speed — 108 KIAS 
| Runway condition= Snow 


Enter chart at the coefficient of friction for snow and ice 
runway (A). Read across to gross weight in refusal speed 
portion of chart (B) and read down to find refusal speed 
correction factor Киз 0.81 (C). Multiply refusal speed 
by Кац factor to obtain refusal speed for runway con- 
dition. Follow same procedure to correct critical field 
length. 


CLIMBOUT FACTOR FOR CLIMBOUT FLIGHT PATH 


A Climbout Factor for Climbout Flight Path Chart (fig- 
ure А3-21) is provided to determine the climbout factor 
for use with the climbout flight path charts. The chart 
presents a climbout factor based on gross weight, density 
altitude and torque pressure variation. The same climb- 
out factor is used for computing the climbout flight path 
for two- and one-engine operation with either wet or dry 
power and with any flap setting. 


EXAMPLE 


Given: 
Gross weight— 42,000 pounds 
Density altitude— 1200 feet 
TPSI= 128 psi 


Enter the chart at gross weight of 42,000 pounds (A) 
and read up to density altitude of 1200 feet (B). Read 
across to 128 psi in the torque pressure curves (C) and 
then down to find the climbout factor of 5.5 (D). Use 
this factor on the appropriate climbout flight path chart 
to find the horizontal distance required to clear a given 
obstacle. 


CLIMBOUT FLIGHT PATH 


Climbout Flight Path Charts (figures A3-22 through 
A3-29) are provided to determine the horizontal distance 
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required to clear a given obstacle from zero to 600 
feet. The charts provide flight paths for climbout for two- 
and one-engine operation with either wet or dry power 
and with flap settings of either zero, 6, 12, or 24 degrees. 


EXAMPLE 


Given: 
Obstacle height— 350 feet 
Climbout factor— 5.5 
1/2 reported headwind=5 knots 
Engines operating = Two 
Flap setting = 12° 


Enter the applicable Climbout Flight Path Chart (figure 
A3-24) at a height of 350 feet (A) and read across to the 
climbout factor of 5.5 (B). Read down to the wind cor- 
rection grid base line; follow the headwind curve to five 
knots (C), and read down to find the distance from take- 
off of 3100 feet (D). 


MAXIMUM EFFORT 


For maximum effort planning, the two-engine takeoff 
gross weight limited by climb, takeoff ground run, and 
METO power climb charts are used. These data represent 
maximum possible airplane performance regardless of 
the risks involved. The takeoff ground run and respective 
operational gross weights are predicated on the continued 
operation of both engines. When planning a takeoff 
using this information, consider the use of the lowest of 
the flap settings first. 


Note 
This procedure is the reverse of normal flight 
planning in which the highest flap setting is 
considered first. In maximum effort planning it 
is desirable to obtain the best performance 
(even though it is substandard) within the run- 
way length available. 


This setting will be acceptable if the takeoff ground run 
distance found on the chart is equal to or less than the 
length of the runway under consideration. If the required 
runway length is greater than the distance available, 
a greater wing flap setting will have to be considered. 
If, after checking all takeoff flap settings, the available 
takeoff runway is still too short, the gross weight will 
have to be reduced in order to operate from the field, A 
takeoff distance obtained from these charts is the distance 
from release of brakes to takeoff. In addition, each of the 
takeoff ground run charts has a correction factor that can 
be used to determine the distance required to clear a 
50-foot obstacle. 
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MODEL: С-131А 
DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST 


TAKEOFF AND LANDING CROSSWIND CHART 


ENGINES: R2800-99W 
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CROSSWIND СОМРОМЕМТ - КМОТ5 


МОТЕ: 


ENTER CHART WITH MAXIMUM 
GUST VELOCITY TO DETERMINE 
CROSSWIND COMPONENT. 


46, 3100 


Figure АЗ-2 
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CAUTIONARY 
NOT RECOMMENDED 
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MODEL: C-131A TAKEOFF GROSS WEIGHT LIMITED BY CLIMB 
DATE: 15 MARCH 1955 IF ONE ENGINE FAILS DURING TAKEOFF 
DATA BASIS: FLIGHT TEST LANDING GEAR UP 2800 RPM 


ENGINES: R 2800-99w 


DEGREES 


АРРКОАСН ЕГАР 
SETTINGS - DEGREES 


ТАКЕОЕҒ FLAP SETTINGS 


NOTES: 


(1) INOPERATIVE PROPELLER 
FEATHERED 


LANDING GEAR RETRACTED 


(2) 


(3) NACELLE ҒІ.АР5- 
MID-POSITION 


(4) CLIMB SPEED = TAKEOFF 
SPEED (REFER ТО TAKEOFF 
CURVES) 


TORQUE PRESSURE - PSI 


95 
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DESIRED RATE OF CLIMB - FPM 


Figure A3-3 
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MODEL: C-131A 
DATE: 15 MARCH 1955 
DATA BASIS: F LIGHT TEST 


TAKEOFF FLAP SETTINGS 
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NOTES: 


(1) LANDING GEAR RE- 
TRACTED 


(2) NACELLE FLAPS OPEN 
TO MIDPOSITION 


(3) CLIMB SPEED = TAKEOFF 
SPEED. (REFER TO ТАКЕ- 
OFF CURVES.) 


DENSITY ALTITUDE - FEET 
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TAKEOFF GROSS WEIGHT LIMITED BY CLIMB 
CONTINUOUS TWO ENGINE OPERATION 


LANDING GEAR UP 


ENGINES: R2800-99W 


APPROACH FLAP SETTINGS 


| ВАЗЕ LINE 


1200 


1600 2000 


RATE OF CLIMB - FPM 


Figure A3-4 
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й VELOCITY DURING TAKEOFF GROUND RUN 
Pere UAM нен (FOR ALL WEIGHTS AND FLAP SETTINGS) 
DATA BASIS: FLIGHT TEST 2800 RPM ENGINES: R2800-99W 


IAS - КМОТ5 
:80 


SECONDS; 
7 ( ) 


GROUND RUN - 1000 FEET 


B0 
IAS - KNOTS 
NOTES: 
1, DETERMINE GO-NO-GO SPEED FOR ZERO WIND CONDITIONS AND THEN CORRECT FOR HEADWIND OR TAILWIND. 
2. 100% WIND ACCOUNTABILITY. 


3. TIME LINES ARE FOR SEA LEVEL STANDARD CONDITIONS. TO OBTAIN TRUE TIME AT DENSITY ALTITUDE, 


Figure A3-5 
Changed 25 January 1962 A3-11 
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небеса ев SPEED TOLERANCE 
DATE: 15 MARCH 1955 FOR ALL WEIGHTS AND FLAP SETTINGS 


DATA BASIS: FLIGHT TEST 2800 RPM 


ENGINES: R2800-99W 


AVAILABLE RUNWAY LEN 
t FEET 


CRITICAL FIELD LENGTH - 1000 FEET 


М TOLERANCE (-1 


SPEED TOLERANCE - КМОТ$ (IAS) 


NOTE: 
SUBTRACT SPEED TOLERANCE FROM NORMAL 
ACCELERATION SPEED AT THE GO-NO-GO 


MARKER (MARKER SPEED) TO OBTAIN GO-NO-GO 
SPEED. 


Figure A3-6 
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MODEL: C-131A CRITICAL FIELD LENGTH - 24° FLAP 


DATE: 15 MARCH 1955 


DATA Basis: FL IGHT TEST ENGINES: R2800-99W 


DENSITY ALTITUDE - 1000 FEET 


100 


30 120 110 
TORQUE PRESSURE - PSI 


RUNWAY SLOPE - % 


HEADWIND——=TAILWIND DOWN —<——uP 


CONDITIONS: 
(1) WING FLAPS - 24° 
(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS - MIDPOSITION 
(4) CABIN COMPRESSOR - ON 


NOTES: 


(1) DISTANCES ARE BASED ON AUTOFEATHERING AT CRITICAL ENGINE 
FAILURE SPEED. 

(2) TORQUE PRESSURE QUOTED IS FOR LEFT ENGINE. RIGHT ENGINE 
TORQUE WILL BE 4.0 PSI LOWER. 

(3) 100% WIND ACCOUNTABILITY. 


(4) TAKEOFF SPEEDS ARE 1.2 STALL SPEEDS. BROKEN LINE REPRESENTS 
1.1 MINIMUM CONTROL SPEED. SEE TAKEOFF AND MINIMUM CONTROL 
SPEED CHART, FIGURE A3-7 
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CRITICAL FIELD LENGTH - 1000 FEET 


Figure A3-8 
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b sun TAKEOFF GROUND RUN - 249 FLAP 


DATE: 15 MARCH 1955 CONTINUOUS TWO-ENGINE OPERATION 
DATA BASIS: FLIGHT TEST ENGINES: R 2800-99w 


н  —————.————— 


DENSITY ALTITUDE - 1000 FEET 


8 


120 no 
TORQUE PRESSURE - PSI 


WIND - KNOTS RUNWAY SLOPE -% 


HEADWIND ———TAILWIND DOWN ——— UP 


CONDITIONS: 1 = 
(1) WING FLAPS АТ 24° TAKEOFF GROUND RUN - 1000 FEET 
(2) DRY HARD SURFACE RUNWAY 


(3) NACELLE FLAPS MIDPOSITION 


NOTES: 
(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE 15 APPROXIMATELY 142% OF GROUND RUN DISTANCE. 


(2) TAKEOFF SPEEDS ARE 1.2 STALL SPEEDS. BROKEN LINE REPRESENTS 1.1 MINIMUM CONTROL SPEED. SEE TAKEOFF AND MINIMUM 
CONTROL SPEED CHART, FIGURE A3-7. 


(3) 100% WIND ACCOUNTABILITY. 
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MODEL: С.131А CRITICAL FIELD LENGTH - 12° FLAP 


DATE: 15 MARCH 1955 


DATA BASS:FLIGHT TEST ENGINES: R2800-99W 


DENSITY ALTITUDE - 1000 FEET 


100 


120 10 
TORQUE PRESSURE - PSI 


RUNWAY SLOPE - € 


WIND - KNOTS 
HEAD—+——— TAIL DONN -am P 


4 5 6 7 
CRITICAL FIELD LENGTH - 1000 FEET 


CONDITIONS: NOTES: 
(1) WING FLAPS - 129 (1) DISTANCES ARE BASED ON AUTO-FEATHERING АТ 
(2) DRY HARD SURFACE RUNWAY CRITICAL ENGINE FAILURE SPEED. 
(3) NACELLE FLAPS MIDPOSITION (2) TORQUE PRESSURE QUOTED IS FOR LEFT ENGINE. 
(4) CABIN COMPRESSOR ON RIGHT ENGINE TORQUE WILL ВЕ 4.0 PSI LOWER. 
(3) 100% WIND ACCOUNTABILITY. 
(4) TAKEOFF SPEEDS ARE 1.2 STALL SPEEDS. BROKEN 
LINE REPRESENTS 1.1 MINIMUM CONTROL SPEED. 
SEE TAKEOFF AND MINIMUM CONTROL SPEED 
CHART, FIGURE A37. 
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ENGINES: R2800-99W 


DENSITY ALTITUDE - 1000 FEET 


120 no 
TORQUE PRESSURE - PSI 


CONDITIONS: 
(Ü) WING FLAPS АТ 12° 
(2) DRY HARD SURFACE RUNWAY 


(3) NACELLE FLAPS MIDPOSITION 


NOTES: 


(1) DISTANCE TO CLEAR 50 FOOT 
OBSTACLE IS APPROXIMATELY 
139% OF GROUND RUN DISTANCE 


TAKEOFF SPEEDS ARE 1.2 STALL 
SPEEDS. BROKEN LINE REPRESENTS 
1.1 MINIMUM CONTROL SPEED. (SEE 
TAKEOFF AND MINIMUM CONTROL 
SPEED CHART, FIGURE A37.) 


(3) 100% WIND ACCOUNTABILITY 
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Figure A3-13 
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TAKEOFF GROUND RUN - 1000 FEET 
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ЖЕККЕН CRITICAL FIELD LENGTH - 6° FLAP 


DATE: 15 MARCH 1955 


DENSITY ALTITUDE - 1000 FEET 


[т 


е 


RUNWAY SLOPE - 5 


HEAD——— —TAIL DOWN-«— P 
~ 
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CONDITIONS: 
(1) WING FLAPS - 69 
(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS - MIDPOSITION 
(4) CABIN COMPRESSOR - ON 


o 


BASE LINE: 


з 


WIND - КМОТ5 


è 


4 5 6 7 
CRITICAL FIELD LENGTH - 1000 FEET" 
NOTES: 


(1) DISTANCES ARE BASED ON AUTO-FEATHERING AT CRITICAL 
ENGINE FAILURE SPEED. 

(2) TORQUE PRESSURE QUOTED IS FOR LEFT ENGINE. RIGHT 
ENGINE WILL BE 4.0 PSI LOWER. 

(3) 100% WIND ACCOUNTABILITY. 

(4) TAKEOFF SPEEDS ARE 1.2 STALL SPEED. BROKEN LINE 
REPRESENTS 1.1 MINIMUM CONTROL SPEED. SEE TAKEOFF AND 
MINIMUM CONTROL SPEED CHART, FIGURE АЗ-7. 
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MODEL: С-131А TAKEOFF GROUND RUN - 69 FLAP 


DATE: 15 MARCH 1955 


DATA Basis: FLIGHT TEST ENGINES: R2800-99W 


DENSITY ALTITUDE - 1000 FEET 


120 по 
TORQUE PRESSURE - PSI 


UPg 


е 


RUNWAY SLOPE-% 


~ 


WIND - KNOTS 
HEADWIND-«»T А МИМО DDWN——= 


4 5 6 
GROUND RUN DISTANCE - 1000 FEET 


CONDITIONS: 
(1) WING FLAPS AT 6° 
(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS - MIDPOSITION 


NOTES: 


(1) DISTANCE TO CLEAR 50 FOOT 
OBSTACLE IS APPROXIMATELY 
138% OF GROUND RUN DISTANCE. 

(2) TAKEOFF SPEEDS ARE 1.2 STALL 
SPEEDS. SEE TAKEOFF AND MINIMUM 
CONTROL SPEED CHART, FIGURE A3-7 
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DS CRITICAL FIELD LENGTH - 0° FLAP 
DATE: 15 MARCH 1955 


DATA Basis: FLIGHT TEST 
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ENGINES: 2800.99 


2. 


DENSITY ALTITUDE - 1000 FEET 


30 120 110 100 
TORQUE PRESSURE - PSI 


е 


RUNWAY SLOPE - % 
» 


в 


CONDITIONS: 


(1) WING FLAPS - 0° 
(2) DRY HARD SURFACE RUNWAY 


0 BASE LINE} 


(3) NACELLE FLAPS - MID-POSITION 
(4) CABIN COMPRESSOR - ON 


WIND - KNOTS 


HEAD———*»-TAIL | DOWN—— UP 


5 8 


NOTES: 


(1) DISTANCES ARE BASED ON AUTO-FEATHERING AT CRITICAL 
ENGINE FAILURE SPEED. 

(2) TORQUE PRESSURE QUOTED IS FOR LEFT ENGINE. RIGHT 
ENGINE TORQUE WILL ВЕ 4.0 PSI LOWER. 

(3) 100% WIND ACCOUNTABILITY. 

(4) TAKEOFF SPEEDS ARE 1.2 STALL SPEED. SEE TAKEOFF 
AND MINIMUM CONTROL SPEED CHART. FIGURE A3-7. 
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CRITICAL FIELD LENGTH - 1000 FEET 
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TAKEOFF GROUND RUN - 0° FLAP 


MODEL: СІЗІА 


DATE: 15 MARCH 1955 CONTINUOUS TWO ENGINE OPERATION 
DATA Basis: FLIGHT TEST ЕО 


DENSITY ALTITUDE - 1000 FEET 


120 по 
TORQUE PRESSURE - PSI 


з 
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RUNWAY SLOPE - % 


HEADWIND——=TAILWIND ООММ Р. 
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8 


WIND - KNOTS 


CONDITIONS: 
(1) WING FLAPS 0° 
(2) DRY HARD SURFACE RUNWAY 
(3) NACELLE FLAPS - MIDPOSITION 


NOTES: 

(1) DISTANCE TO CLEAR 50 FOOT OBSTACLE 
15 APPROXIMATELY 136% OF GROUND RUN 
DISTANCE. 

(2) TAKEOFF SPEEDS ARE 1.2 STALL SPEEDS. 
SEE TAKEOFF AND MINIMUM CONTROL 
SPEED CHART, FIGURE АЗ-7. 

(3) 100% WIND ACCOUNTABILITY. 
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ENGINES: R2800-99w 


2800 RPM 


(3) CLIMB SPEED = TAKEOFF SPEED 


(4) 100% WIND ACCOUNTABILITY 
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OBSTACLE HEIGHT - 0-600 FEET. 
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*CEILING — ONE ENGINE INOPERATIVE (100/130 GRADE FUEL).. A4-10 
*DRIFT-DOWN (ONE ENGINE INOPERATIVE) .................... A4-11 


The symbol * indicates an illustration 


OPERATIONAL CLIMB 


Operational climb performance is presented in two climb 
curves for normal two-engine operation (figures A4-1 
and А4-2). One presents time and speed. The other pre- 
sents distance and fuel consumed, The data are plotted 
in a convenient form against weight with guide lines 
representing the weight variation during a steady climb. 
The data are based upon climb at 1400 BHP/ENG, 2400 
rpm on a standard day with flaps and gear up at a con- 
stant airspeed, The climb power schedules show power 
settings to be used. These include manifold pressure, 
TPSI and blower speed. Fuel flow is based upon opera- 
tion in the AUTO RICH mixture position. Climb рег- 
formance in nonstandard atmospheric conditions is the 
same as that in standard atmospheric conditions if 
standard powers are obtainable. It is only necessary to 
determine the comparable density altitude and obtain the 
standard power for that altitude. 


Note 

The airplane's lift and drag depend primarily 
upon the density of the air, while the engine 
power depends upon the pressure of the air, 
until full throttle is reached. To determine the 
climb performance under nonstandard condi- 
tions, one must determine the fuel, distance and 
time to climb using density altitudes and obtain 
the standard power for pressure altitude by 
adjusting the manifold pressures as required. 


If standard powers are not obtainable, a substantial 
decrease in climb performances can be expected. Speeds 
shown are those for best rate of climb consistent with 
engine cooling. Increasing speeds above those shown will 
decrease the rate of climb and increase time, distance, 
and fuel consumed in climb. Data are included to show 
the service (100 fpm rate of climb) and cruise (300 fpm 
rate of climb) ceilings. 


A4-1 
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ЕХАМРІЕ 


For time to climb (figure A4-1) enter chart with gross 
weight and density altitude at start of climb (A). Parallel 
guide line to density altitude at end of climb (B). Read 
across to find time to climb in minutes (C). Gross weight 
at end of climb may be found by reading across from 
density altitude at end of climb (B) parallel to fuel lines 
to fuel used in climb (D) and subtracting this weight 
from the gross weight at start of climb. For distance and 
fuel (figure A4-2) follow same procedure as for time to 
climb and read distance in climb (nautical miles) to the 
left, Follow guide lines to the right from density alti- 
tude at end of climb and read total fuel used in climb. 


METO POWER CLIMB 


METO power climb performance is presented in two 
climb curves (figures A4-3 and A4-4). One presents time 
and speed. The other presents distance and fuel con- 
sumed. Airspeeds shown (IAS vs density altitude) are 
the same for both charts. The data are plotted in a con- 
venient form against weight and guide lines representing 
the weight variation during a steady climb. The data are 
based upon climb at METO power (2600 rpm), standard 
atmosphere with flaps and gear up. The METO power 
schedule shows power settings to be used. The charts are 
used in the same manner as the operational climb charts. 


SINGLE-ENGINE CLIMB 


Single-engine climb performance is presented in figure 
А4-5. The data are based upon climb at METO power on 
one engine and the propeller feathered on the other 
engine at airspeed for best climb. To use the chart, enter 
the density altitude scale at the desired altitude (A) and 
proceed horizontally to the airplane gross weight curve 
(B). Proceed vertically to the torque pressure base line 
and follow guide lines to desired torque pressure (C), 
then vertically down to the instantaneous rate of climb 
scale (D). Enter the best climb speed nomogram with 
torque pressure (E). Proceed across to the gross weight 
(F) and then down to the recommended best climb 
speed (G). 


А4-2 
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ЕМЕКСЕМСҮ СЫМВ 


Single-engine emergency climb performance is presented 
in figure А4-6. The data are based upon climb at maxi- 
mum wet power on one engine, the propeller feathered 
on the other engine, and the landing gear down. Curves 
for each takeoff flap setting show the airspeed and rate 
of climb for various gross weights. 


CEILING — ONE ENGINE INOPERATIVE 


Absolute and service ceilings of the airplane at various 
weights with METO power under standard conditions 
are presented in two charts (figures А4-7 and A4-8). One 
chart is for normal fuel grade 115/145 and the other for 
alternate grade fuel 100/130. These charts can be used 
to find terrain clearance if an engine should fail enroute. 
Single-engine drift-down altitude can also be determined 
by these charts. The gross weight refers to the gross 
weight of the airplane at the time of engine failure, 


DRIFT-DOWN 


If an engine fails during flight at altitudes above single- 
engine ceiling, the airplane will drift down; i.e., lose alti- 
tude at a decreasing rate until stabilized flight is attained 
at the absolute ceiling for the power and instantaneous 
weight conditions. Drift-down performance is presented 
in figure A4-9. For best results operate the remaining 
engine at METO power (2600 rpm) and fly the airplane 
at recommended speeds for weight as shown on chart. Д 
In cases of emergency at lower altitudes, the use of mili- 
tary power (2800 rpm) for a limited time will reduce 
the altitude 1058. To use the chart, enter with the airplane 
gross weight at the time of engine failure (A). Proceed 
vertically to the initial altitude (B). Read the distance 
traveled during drift-down on the right-hand scale (C). 
From the initial altitude, parallel the guide lines down 
to the gross weight scale (D) and read the airplane 
gross weight at the end of drift-down (final gross 
weight). With this weight, enter the final gross weight 
scale in the upper left corner (E). Proceed vertically 
down to the drift-down curve, then horizontally to the 
final altitude scale (F). 
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MODEL: С-131А 


DATE; 15 MARCH 1955 FUEL GRADE 115/145 CLEAN CONFIGURATION 


DATA BASIS: FLIGHT TEST PROPELLER FEATHERED ENGINES: R-2800-99w 
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CEILING - ONE ENGINE INOPERATIVE 
EL: C-131A 
DATES” ТЕ MARCH 1955 FUEL GRADE 100/130 CLEAN CONFIGURATION 
DATA BASIS: FLIGHT TEST PROPELLER FEATHERED ENGINES: R-2800-99W 
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PART 5— CRUISE 


TABLE OF CONTENTS 


CRUISE CONTROL 


*NAUTICAL MILES PER POUND OF FUEL — SEA LEVEL/20,000 FEET А5-3 


*MAXIMUM ENDURANCE SUMMARY ............................. А5-8 
LONG RANGE PREDICTION — DISTANCE ......................... А5-9 
*LONG RANGE PREDICTION — TIME и, зо еза hh hee A5-10 
*NAUTICAL MILES PER POUND OF FUEL — 

ONE ENGINE INOPERATIVE — SEA LEVEL/15,000 ЕЕЕТ......... A5-11 


Tbe symbol * indicates an illustration 


CRUISE CONTROL 


Cruise performance as used in this Appendix is defined 
as being that portion of flight wherein the altitude is 
held constant, i.e., level flight. The speeds and powers 
used are selected to maintain this condition. Data are 
shown to determine this relationship between speed and 
power throughout the usable range of the airplane. Power 
is shown as BHP per engine. Reference to the power 
schedules will show the necessary power settings of MAP, 
TPSI and rpm to deliver this BHP per engine. 


NAUTICAL MILES PER POUND OF FUEL 


Nautical miles per pound of fuel curves (figures A5-1 
through А5-5) are presented for several density altitudes 
from sea level to the maximum usable altitude of the air- 
plane in increments of 5000 feet. The data are based upon 
fuel flow expected when mixture controls are adjusted 
manually to desired fuel flow and by use of manual lean- 
ing procedures as specified in Section VII. The nautical 
miles per pound of fuel curves are applicable in any 
nonstandard conditions where the powers shown may be 
obtained. To simplify selections of speed and power for 
long range cruising, three curves are shown to represent 
the powers and speeds to be selected for flight in wind 
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conditions for 50-knot tailwind, zero wind and 50-knot 
headwind. Wind conditions between these lines can be 
interpolated. The following examples show the various 
methods of using these charts. 


EXAMPLE 1. Determine power and speed for long range 
cruise. 
Given: 
Density altitude— 10,000 feet 
Gross weight at start of cruise— 42,000 pounds 
Gross weight at end of cruise— 38,000 pounds 


Enter chart (figure A5-3) at weight at start of cruise 
42,000 pounds. Follow weight line to intersection of long 
range line (no wind) and find 1000 bhp at start of cruise. 
Proceed vertically to calibrated airspeed of 167 knots at 
start of cruise. Repeat the procedure with gross weight 
at end of cruise to find 925 bhp and 165 knots CAS at 
end of cruise. 


Note 
This cruise procedure requires changes in power 
and airspeed to maintain long range conditions. 
An alternate method would be to use an aver- 
age gross weight for cruise and fly at a constant 
power and airspeed for that weight. 


А5-1 
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EXAMPLE 2. Determine distance, fuel used, and airspeed 
for two-hour cruise at 1000 bhp. 


Note 


Since it is desired to cruise at 1000 bhp for two 
hours, a sufficiently accurate estimate may be 
made of the fuel flow by reading nautical miles 
per pound of fuel value and а true airspeed 
value at an assumed average weight and divid- 
ing the true airspeed by the air nautical miles 
per pound of fuel (n mi/hr--n mi/Ib— Ib/hr). 


Using same altitude and weight as Example 1 and assum- 
ing a fuel flow of 900 pounds per hour, then average 
weight for two-hour cruise is 42,000—900— 41,100 
pounds, Enter chart (figure A5-3) at average cruise weight 
and follow weight lines to intersection of 1000 bhp. Pro- 
ceed vertically to find TAS of 195 knots. Proceed hori- 
zontally from weight and power intersection to find 
0.232 air nautical miles per pound. Then fuel used is 
І 195--0.232--845 pounds per hour. 


Note 
'The fuel used figure of 845 pounds is close 
enough to the assumed value of 900 pounds. If 
it were substantially different, another estimate 
should be made. 


Weight at end of two-hour cruise is 42,000 -1690- 
40,310 pounds. Distance іп two-hour cruise 15 195 knots 
X 2 hours— 390 nautical miles. 


EXAMPLE 3. Interpolation for intermediate altitudes. 
Given: 
Density altitude— 13,000 feet 
Gross weight at start of cruise— 42,000 pounds 


Power and speed for long range cruise at 13,000 feet can 
be determined by interpolation between 10,000 feet and 
15,000 feet. In Example 1, the power and speed for 42,000 
pounds and 10,000 feet were found to be 1000 bhp and 
167 knots CAS. Using the same procedure with the chart 
for 15,000 feet (figure A5-4), the power and speed are 
found to be 1050 bhp and 165 knots CAS. The difference 
between 1000 bhp and 1050 bhp is 50 bhp for 5000 feet 
difference in altitude. Find the difference in BHP for 
3000 feet by the following ratio: 


ВНР З 
50 — 5 
внр-2Х 50 _ 39 


Then BHP for 13,000 feet is 1000+ 30— 1030 bhp. Note 
that the difference in calibrated airspeed is negligible. 


А5-2 
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MAXIMUM ENDURANCE 


Data from the nautical miles per pound of fuel curves 
have been replotted in the Maximum Endurance Chart 
(figure A5-6) for convenient determination of recom- 
mended minimum power and speed. The data show BHP/ 
ENG, speed, and resulting fuel flow for gross weight and 
density altitude. 


LONG RANGE PREDICTION 


The long range prediction curves (figures A5-7 and 
A5-8) present the distance and time as fuel is used during 
cruise. 


EXAMPLE 


Given: 
Weight at start of cruise— 41,600 pounds 
Density altitude— 10,000 feet 
Cruise distance— 902 nautical miles 


Enter chart (figure A5-7) at gross weight 41,600 pounds 
(A) and read up to density altitude 10,000 feet (B). Read 
across to distance and read 2850 nautical miles (C). Add 
the cruise distance (2850+902 = 3752) and re-enter chart 
at 3752 nautical miles (D). Read across to 10,000 feet 
density altitude (E) and down to find gross weight at end 
of cruise 38,000 pounds (F). The difference between the 
weight at start of cruise and the weight at end of cruise 
(41,600— 38,000 — 3600) is the weight of fuel used for 
902 nautical miles cruise at CAS for long range. CAS is 
obtained from the applicable nautical miles per pound 
of fuel chart. Determination of time for cruise is done 
by the same procedure with the long range prediction 
time curve (figure A5-8). 


Note 

These charts can also be used to find the dis- 
tance traveled and the elapsed time for any 
given amount of fuel used. Enter the chart at 
the gross weight at start of cruise and at end 
of cruise. Extend lines from these two points 
up to the density altitude line, then across to 
the distance (or time) at altitude scale. The 
difference between the two points of distance 
(or time) is the distance traveled or elapsed 
time. 


CRUISE CONTROL — ONE ENGINE INOPERATIVE 


Nautical miles per pound of fuel data similar to that pre- 
sented for normal cruise is presented for cruise with one 
engine inoperative, propeller feathered (figures A5-9 
through А5-12). It is important that the propeller be 
feathered; if it is allowed to windmill, a serious reduction 
in range will result. 


Changed 25 January 1962 


T.O. 1C-131A-1 Appendix | 
Port 5 


MODEL: С-131А NAUTICAL MILES PER POUND ОҒ FUEL - SEA LEVEL 


DATE: 15 MARCH 1955 TWO ENGINE CRUISE STANDARD ATMOSPHERE 
DATA BASIS: FLIGHT TEST ENGINES: R2800-99W 
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MODEL: C-131A NAUTICAL MILES РЕК POUND ОҒ FUEL - 5000 FEET 


DATE: 15 MARCH 1955 
DATA BASIS: FLIGHT TEST TWO ENGINE CRUISE ЗТАНОАВО"АТМОБРНЕКЕ ENGINES: R2800-99W 
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MODEL: C-131A 
DATE: 15 MARCH 1955 


DATA BASIS: FLIGHT TEST 
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ENGINES: R2800-99w 
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MODEL: С-131А NAUTICAL MILES PER POUND OF FUEL - 15,000 FEET 


DATE: 15 MARCH 1955 TWO ENGINE CR 
DATA BASIS: FLIGHT TEST НЕ STAHDARD'STMOSRHERE ENGINES: R2800-99W 


НЕН БЕНЕН: EE Е 
ВНРИЕМСЕЕ : ИНН МОТЕ: 
1 WIND CORRECTION TO N.MI/LB 
GROUND N.MI/LB = AIR N.MI/LB 
GROUND SPEED 
(TAS | 


MAXIMUM 
ENDURANCE 


HIGH BLOWER 
MANUAL ADJUST 
TO 
DESIRED FUEL FLO 


= 
ш 
=> 
u 
u. 
о 
£ 
z 
2 
о 
а. 
x 
ш 
а 
9 
ш 
= 
= 
- 
< 
o 
Е 
2 
x 
z 
= 
< 


160 
CALIBRATED AIRSPEED 


220 240 
24,235B TRUE AIRSPEED - KNOTS 


Figure A5-4 


A5-6 


T.O. 1C-131A-1 Appendix І 
Port 5 


ЕЙ 1958 NAUTICAL MILES РЕК POUND ОЕ FUEL - 20,000 FEET 
DATA BASIS: FLIGHT TEST TWO ENGINE CRUISE STANDARD ATMOSPHERE ENGINES: R2800-99W 
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MAXIMUM ENDURANCE SUMMARY 


MODEL: C- 131A CLEAN CONFIGURATION STANDARD ATMOSPHERE 


МАҒАН “СЫ TEST TWO ENGINES. ENGINES: R2800-99W 
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MODEL: C-131A 
DATE: 15 MARCH 1955 


DATA BASIS: FLIGHT TEST 
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NAUTICAL MILES PER POUND ОҒ FUEL - ONE ENGINE ІМОРЕКАТІУЕ 
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DATE: 15 MARCH 1955 5000 FEET 
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ENGINES: R2800-99W 
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NAUTICAL MILES PER POUND ОҒ FUEL - ONE ENGINE ІМОРЕКАТІУЕ 


MODEL: С-131А 
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PART 6 — APPROACH AND LANDING 
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Тре symbol * indicates an illustration 


APPROACH AND LANDING 


Extending the flaps decreases the landing speed and 
decreases the landing field length. Wing flaps should not 
be extended to the landing position until the landing is 
assured, In normal flight planning, the greater of the 
available landing wing flap settings (39°, 289, 20°, 15? 
and 0?) should be considered first. Specifically note that 
for each of the landing flap settings there is a correspond- 
ing approach flap setting. The selection of the landing 
flap setting should be based on the ability of the corre- 
sponding approach flap setting to assure adequate single- 
engine climb performance in the approach configuration 
in the event of a go-around or the need to lengthen the 
approach flight path. The recommended approach speeds 
are based on 130% of power-off stall speeds; touchdown 
at 120% of stall speed. Benefits derived from the brakes 
are maximum at the lower speeds and minimum at the 
higher speeds or just after touchdown. Unnecessary use 
of the brakes greatly reduces their life. Therefore, the 
landing distance required, as determined from the Appen- 
dix data, should be compared to the available runway 
length. Only in cases where the landing distance required 
equals the available field length should a minimum roll 
landing be made. When the available runway length is 
greater than the calculated minimum landing distance, 
as determined from the charts, the airplane can be stopped 
with less than maximum braking. 
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DISCUSSION OF CHARTS 


Note 
See landing pattern diagram, Section II. 


APPROACH AND LANDING SPEEDS CHART 


Тһе recommended airspeeds for maneuver (14У, а), 
approach (1.3V,,,,;), and touchdown (1.2V,,,,,) with 
landing gear down may be determined from the 
Approach and Landing Speeds Chart (figure A6-1). The 
chart is presented for the gross weight and flap setting 
operating range of the airplane. Power-off stall speeds 
are included on the chart. 


EXAMPLE 
Given: 
Gross weight = 38,000 pounds 
Flap setting — Approach — 12? 
Flap setting —Touchdown= 28? 
Enter chart at gross weight of 38,000 pounds (A) and 


read up to flap deflection of 12° (B). Read across to 
1.3 stall speed (approach) line (C), and read up to find 


A6-1 
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IAS of 115 knots (D). For 28° flap deflection enter at EXAMPLE 


gross weight of 38,000 pounds (А) and read up to 28? Givens 
flap deflection (E). Read across to the 1.2 stall speed Density altitude=1800 feet 
(touchdown) line (F), and read up for 100 knots 


Gross weight— 36,000 pounds 
Headwind— 5 knots 
Flap setting — 28? 


IAS (G). 


Select chart for 28? flap (figure A6-3). Enter chart at 
density altitude of 1800 feet (A). Read across to gross 


к š й за. weight of 36,000 pounds (В) and read down го wind 
fied in Section П with brakes only (both propellers wind velocity curve and follow headwind curve to 5 knots (C) 


milling). Кот а minimum roll landing, it is important fo and read down to find distance of 3100 feet (D). To com- 
initiate wing flap retraction as soon as possible after the pute for landing distance from 50-ft height, multiply 
airplane is firmly on the ground. Retracting the wing landing ground roll by 1.22 (3100 1.22— 3775 feet). 
flaps decreases the wing lift and allows more weight to 


Landing ground roll is defined as the distance from 


| LANDING GROUND ROLL 
touch down to a stop using normal pilot techniques speci- 


be applied to the main wheels, thus increasing the brak- Effects of Unusual Runway Conditions on 

ing efficiency and shortening the landing roll. Reverse Landing Ground Roll 

propeller thrust is recommended since it will appreciably The landing charts (figures A6-2 through A6-5) are based 
shorten the landing roll. The landing ground roll charts on landing on a dry hard surface and can be corrected for 
(figures A6-2 through A6-6) present landing distance other surface conditions by multiplying ground roll by 
for density altitude, gross weight, and headwind. 1.35 for wet surface or 2.25 for icy surface. 


A6-2 Changed 25 January 1962 


Т.О. 1С-131А-1 


Appendix І 


зампоа 0001 - LH9I3M 55089 
09 


Рап 6 


К-ЕШЕГ 


9334$ 11У15 330 


ж 
2 
5 
а 
п 
> 
e 


oct 01 00 
SLOND - аззавму АЗ1У210М1 


= 


M667 00824 :S3NISN3 ‘sisva У1УА 
яму 00 NMOG чузо оманул neum TRA sı сала 


543345 оманул ану ноуонаау v gt 7300W 


Figure A6-1 


A6-3 


Changed 25 January 1962 


Appendix | T.O. 1C-131A-1 
Port 6 


Wars LANDING GROUND ROLL (39° FLAP) 
DATE: 15 MARCH 1955 АРРВОАСН FLAP 209 BRAKES ONLY 
DATA BASIS: FLIGHT TEST ENGINES: R2800.99W 


DENSITY ALTITUDE - 1000 FEET 


HEADWIND TAILWIND 


5 6 7 8 
GROUND ROLL DISTANCE - 1000 FEET 


NOTES: 
(1) GROUND ROLL IS FOR BRAKES ONLY, (4) TOUCHDOWN АТ 1.2 POWER OFF 
MAXIMUM REVERSE WILL REDUCE үш аны 
(5) LANDING FIELD LENGTH FROM 50 FEET 
Ур HEIGHT IS 122% OF THE GROUND ROLL 
(2) DISTANCES ARE BASE ON DRY HARD. SHOWN. 
SURFACED RUNWAY WITH FLAP RETRAC- 
(6) MULTIPLY LANDING GROUND ROLL BY 
TION INIMA TEDATA STISCE/SBEEDS 1.35 TO DETERMINE GROUND ROLL ON WET 
SURFACE; MULTIPLY BY 2.25 ON ICY SURFACE. 
(3) DO NOT EXTEND FLAPS MORE THAN 20° 
UNTIL LANDING IS ASSURED. (7) 100% WIND ACCOUNTABILITY 


Figure A6-2 
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MODEL: C-131A LANDING GROUND ROLL (28° FLAP) 
DATE: 15 MARCH 1955 АРРКОАСН FLAP - 129 ВКАКЕ5 ONLY 
DATA BASIS: FLIGHT TEST ENGINES: R2800-99W 


NH), 


DENSITY ALTITUDE - 1000 FEET 


HEADWIND TAILWIND 


5 6 7 
GROUND ROLL DISTANCE - 1000 FEET 


(1) GROUND ROLL IS FOR BRAKES ONLY, WITH (4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 
PROPELLERS WINDMILLING. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45%. (5) EE BONS BOLE SHOWN HEIGHT IS 

2) DISTANCES ARE BASED ON DRY HARD SURFACED 

е! WITH FLAP RETRACTION INITIATED AT (6) MULTIPLY GROUND ROLL DISTANCE BY 1,35 TO 
5 Б AT SPEED. ETERMINE GROUND ROLL ON WET SURFACE. 


MULTIPLY BY 2.25 
(3) DQ NOT EXTEND FLAPS MORE THAN ipe POR ICY SURFAGES 
12° UNTIL LANDING IS ASSURED. (7) 100% WIND ACCOUNTABILITY. 
45,455В 
Figure А6-3 
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НА LANDING GROUND ROLL (20° FLAP) 
ans APPROACH FLAP 6° 


DATE: 15 MARCH 1955 
DATA Basis; FLIGHT TEST BRAKESONLY ENGINES: 82800-99 


DENSITY ALTITUDE - 1000 FEET 


= BASELINE 


HEADWIND TAILWIND 


5 6 d - 8 
GROUND ROLL DISTANCE - 1000 FEET 


NOTES: 


(1) GROUND ROLL 1$ FOR BRAKES ONLY, WITH (4) TOUCHDOWN АТ 1.2 POWER OFF STALL SPEED. 
PROPELLERS WINDMILLING. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45%. (5) LANDING FIELD LENGTH FROM 50 FT HEIGHT 
(2) DISTANCES ARE BASED ON DRY HARD SURFACED ДЗВЕ CHE GROUND ROLL SHOWN, 
RUNWAY WITH FLAP RETRACTION INITIATED АТ (6) MULTIPLY GROUND ROLL DISTANCE BY 1.35 TO 
0.9 STALL SPEED. DETERMINE GROUND ROLL ON WET SURFACE. 
(3) DU NOT EXTEND FLAPS MORE THAN 6° UNTIL MULTIPLY BY 2,25 FOR ICY SURFACE. 
LANDING IS ASSURED. (7) 100% WIND ACCOUNTABILITY. 


Figure A6-4 
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LANDING GROUND ROLL (159 FLAP) 
MODE аА APPROACH FLAP - 0° BRAKES ONLY 
DATE: 15 MARCH 1955 


DATA BASIS: FLIGHT TEST ENGINES: R2800-99W 


16 


DENSITY ALTITUDE - 1000 FEET 


BASEL INE 
панна: 


HEADWIND TAILWIND 


8 
GROUND ROLL DISTANCE - 1000 FEET 


NOTES: 


(1) GROUND ROLL IS FOR BRAKES ONLY, WITH (4) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 
PROPELLERS WINDMILLING. MAXIMUM REVERSE 
WILL REDUCE GROUND ROLL BY 45% (5) LANDING FIELD LENGTH FROM 50 FT HEIGHT 
15 122% OF THE GROUND ROLL SHOWN. 


(2) DISTANCES ARE BASED ON DRY HARD SURFACED 
RUNWAY WITH FLAP RETRACTION INITIATED AT (6) MULTIPLY GROUND ROLL DISTANCE BY 1.35 TO 
0.9 STALL SPEED. DETERMINE GROUND ROLL ON WET SURFACE. 


MULTIPLY BY 2.25 FOR ICY SURFACE. 
(3) DO NOT EXTEND FLAPS MORE THAN 0? UNTIL 
LANDING IS ASSURED. (7) 100% WIND ACCOUNT ABILITY. 


Figure A6-5 
Changed 25 January 1962 A6-7 


Appendix І Т.О. 1C-131A-1 
Port 6 


MODEL: C-131A LANDING GROUND ROLL (0° FLAP) 


DATE: 15 MARCH 1955 о 
APPRO, LAP - 0' BRAKES ONLY 
DATA Basis: FLIGHT TEST ACH FEA ENGINES: R2800-99W 


DENSITY ALTITUDE - 1000 FEET 


HEADWIND TAILWIND 


2 ет 
GROUND ROLL DISTANCE - 1000 FEET 


NOTES: 


(1) GROUND ROLL IS FOR BRAKES ONLY, WITH PROPELLER (4) LANDING FIELD LENGTH FROM 50 FEET HEIGHT IS 
WINDMILLING. MAXIMUM REVERSE WILL REDUCE THE 1225 OF THE GROUND ROLL SHOWN. 
GROUND ROLL BY 45%. 
(5) MULTIPLY GROUND ROLL DISTANCE BY 1.35 TO 
(2) DISTANCES ARE BASED ON HARD DRY SURFACED RUN- DETERMINE GROUND ROLL ON WET SURFACE. MULTIPLY 
WAY WITH FLAP RETRACTION INITIATED AT 0.9 STALL BY 2.25 FOR ICY SURFACE. 
SPEED. 


(6) 100% WIND ACCOUNT ABILITY 
(3) TOUCHDOWN AT 1.2 POWER OFF STALL SPEED. 


45,459 В 


Figure Аб-6 
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PART 7—MISSION PLANNING 


TABLE OF CONTENTS 


TAKEOFF AND LANDING DATA CARD 
MISSION PLANNING ............. 


TAKEOFF AND LANDING DATA CARD 


C-131A TAKEOFF AND LANDING DATA CARD 


CONDITIONS — TAKEOFF 


Field Elevation | Gross Weight | 
Runway Length Headwind Component 
OATL.. —*CGGAT С Пет Point — Pp 


Pressure Altitude ` — . Density Altitude 


TAKEOFF 
(Optional) 


Manifold Pressure _ === Dry 
Expected TPSI — Dry 


Minimum TPSI A Dry 


Takeoff Flap Setting — Dry 
Critical Field Length Dry 
Go-No-Go Marker No/Time _ E Dry 
Go-No-Go Airspeed (KIAS) Хе _ Dry 
Refusal Speed (KIAS) — Wet Dry 
Takeoff Speed (KIAS) 
Single-Engine Climb Speed (KIAS Clean) | 1 
Single Engine Ceiling (METO Power) 


LANDING IMMEDIATELY AFTER TAKEOFF 
Approach Flaps 


Approach Speed 1.3 Stall Speed (KIAS) | 
Go-Around Speed (KIAS Approach Flaps) - 
Landing Flaps 


Approach Speed 1.3 Stall Speed (KIAS) 
Landing Distance/Ground Roll 
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CONDITIONS — LANDING 
Field Elevation 
Runway Length —— 


— Gross Weight —— 


OAT - 6C Dew Point. =Ë 
Headwind Component (| 
Pressure Altitude = 
Density Altitude — 

LANDING 


Approach Flaps — 
Approach Speed 1.3 Stall Speed (KIAS) | 
Go-Around Speed (KIAS Approach Flaps) 
Go-Around Speed (KIAS Clean) 

Landing Flaps аа 
Approach Speed 1.3 Stall Speed (KIAS) | — 
Landing Distance/Ground Roll _ 


Prior to each flight it is necessary to compute and fill in 
the data listed on the Takeoff and Landing Data Card 
contained in the abbreviated checklist, T. O. 1C-131A-CL- 
1-1; Completion of both takeoff and landing after takeoff l 
data is necessary in the event of an emergency landing 
after takeoff. The information for "Landing Immediately 
After Takeoff” should be based on the takeoff gross 
weight. If weather information at destination is not avail- 
able before takeoff, the landing portion of the card may | 
be completed before landing. 


Note 

Go-no-go marker no/time and go-no-go air- 
speed (KIAS) are not required when refusal 
speed is greater than takeoff speed. These items 
should be computed, however, if the runway is 
covered with ice, snow, or slush. Single-engine 
ceiling (METO power) need be computed only 
if terrain may be a factor in the event of engine 
failure after takeoff. 


MISSION PLANNING 


Adequate planning is an essential part of the successful 
performance of any mission. The scope of this discussion 
is limited to consideration of airplane performance and 
associated planning procedures. The procedures suggested 
by the sample flight problem facilitate safe operation of 
the airplane in all phases of the mission and aid in better 
judgment and quicker action in the event of an emergency. 
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Sample Flight Problem 


То illustrate the use of the charts in this Appendix, a 
sample flight problem is presented and solved in the 
following paragraphs. 


Weather, Field and Trip Information 


Field Elevation Pressure Altitude 50 ft 
Outside air temperature 25°C 
Dew point 65°F 
Headwind 10 knots 
W Runway length 5000 ft 
Runway slope 1% up 
Airplane operating weight 29,858 Ib 
Trip length 930 n mi 


Weather and Field Information at Destination 


Field elevation pressure altitude 5420 ft 
Outside air temperature 20°С 
Deu point 50°F 
Headwind 10 knots 
Runway lengtb 8100 ft 


Determine Density Altitude 
Using: (Density Altitude Chart, figure A1-1) 


Enter chart at ОАТ. 2296 
Proceed vertically to pressure 
altitude line 50 ft 


Proceed borizontally to density 
altitude scale 


Read density altitude 1200 ft 


Determine Cruise Weight Due to Terrain 


Тһе range charts and the climb charts are used to deter- 
mine the fuel required for the mission. For the purpose 
of this sample problem a minimum enroute altitude of 
10,000 feet will be used. This altitude will allow for a 
vertical terrain clearance of at least 2000 feet at any point 
along the flight path. 


Using: (Ceiling — One Engine Inoperative Chart, 
figure А4-7) 


Enter chart on altitude base line at 10,000 ft 


Proceed horizontally to interception 

of Meto power curve at absolute ceil- 

ing, then proceed vertically to gross 

weight scale and read gross weight 41,600 lb 


Note 
It is important to remember that this weight 
is the weight of the airplane at start of cruise 
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at 10,000 feet. To this weight will be added the 
necessary fuel weight for the climb to the cruise 
altitude. 


Determine Takeoff Weight 


Note 

The airplane's lift and drag depend primarily 
upon the density of the air, while the engine 
power depends upon the pressure of the air, 
until full throttle is reached. To determine the 
climb performance under nonstandard condi- 
tions, one must determine the fuel, distance and 
time to climb using density altitudes and obtain 
the standard power for that altitude by adjusting 
the manifold pressures as required. 


Using: (Operational Climb — Distance and Fuel, 


figure A4-2) 

Note airspeed (LAS) 145 knots 

Enter chart at gross weight of 41,600 15 

Proceed vertically to density 

altitude curve 10,000 ft 

Read horizontally to distance 30 n mi 

Parallel guide line to fuel consumed 

in climb scale and read 4251 

Parallel guide lines to density 

altitude at start of climb 1200 ft 

Read: Distance 2nmi 
Fuel 25 Ib 


Subtract start-of-climb values from 
end of climb values to determine: 


Distance in climb 28 п mi 
Fuel consumed in climb 400 Ib 


Add fuel consumed іп climb 10 
weigbt at end of climb to 
determine: 


Takeoff weight 42,000 15 


Note 
This weight represents maximum takeoff weight 
for safe single engine operation for enroute 
terrain clearance. 


Determine Ramp Weight 


Ramp weight represents a weight greater than maximum 
takeoff weight and is allowed for starting, runup and 
takeoff. This fuel allowance is assumed to be equal to 
that used in 10 minutes at METO power at sea level. This 
fuel allowance may be specified by the operations office 
instead of the allowance made above. 
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Using: (Fuel Flow per Engine — Low Blower, 
figure A2-25) 


Enter chart at Meto power 1900 bbp 
Proceed vertically to engine 
rpm scale 2600 rpm 
Read fuel flow 1490 Ib/br/eng 
Fuel cousumed by botb engines 
for 10 minutes operation (1490 Х 
2 eng X 10 тіп--60 min/br) 497 lb 
Ramp weigbt equals 
42,000 4- 497 42,497 Ib 

Determine Fuel Used in Cruise 

Using: (Long Range Prediction — Distance, 

figure A5-7) 
Enter chart at weight at start of 
cruise 41,600 Ib 
Proceed vertically to density 
altitude line 10,000 ft 
Read distance at start 2850 п mi 


Add required cruise distance (930 n 
ті trip minus 28 n ті used to climb 
leaves 902 n mi in cruise), find 


distance index at end of cruise 3752 п mi 
Proceed borizontally to density 
altitude lines 10,000 ft 


38,000 15 


Read weigbt at end of cruise 


Subtract weigbt at end of cruise 
from weight at start of cruise to 
find approximate fuel used in 


902 n mi cruise (41,600- 38,000) 3600 1b 


Determine Reserve Fuel Allowance 


The reserve fuel allowance should include fuel for hold- 
ing at destination and the possibility of being diverted to 
an alternate base, and some additional fuel for contin- 
gencies. For the purpose of this example the reserve fuel 
allowance is that required for 30 minutes holding at 
airspeeds for long range at sea level and 5% of trip fuel 
for contingencies. 


Using: (Nautical Miles per Pound of Fuel — Sea 
Level, figure А5-1) 


Enter chart with weight at end of 
cruise 38,000 Ib 


Follow weigbt line to intersection 
of long range line, then proceed 
horizontally to air nautical miles 


per pound of fuel and read 0.234 n mi/lb 


Proceed vertically to true airspeed 168 knots 
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Divide airspeed by n mi/lb 
(168—0.234) 720 Ib/hr 


Allowance for 30 minutes bolding 


(720x 0.5) 360 1 
Contingency reserve (4000 х 0.05) 200 15 
Total reserve fuel 560 lb 
Determine Payload 

Ramp weight 42,197 Ib 
Airplane operating weigbt 29,858 Ib 
Total fuel load 5057 Ib 
Zero fuel weigbt (42,497—5057) 37,440 Њ 
Allowable payload 

(37,440 —29,858) 7582 15 


TAKEOFF 


Determine the Minimum Performance 
Torque Pressure 


Note 
If the actual carburetor temperature rise of the 
airplane is unknown, use OAT; it is sufficiently 
accurate for preflight planning. A correction 
should be made when the actual CAT is known. 


Using: (Maximum Wet Power Available, 
Figure A2-1) 


Enter chart with airplane pressure 


altitude 50 ft 
Proceed vertically to CAT (ОАТ) 2596 
Read МАР 62 іп. Не 


Proceed borizontally to базе line of 
dew point cbart, tben parallel tbe sea 
guide line to dew point 65°F 


Then, proceed horizontally to read: 


Expected TPSI 135 psi 
Minimum Performance TPSI 128 psi 
Also Note: 

Brake Horsepower 2380 bbp 
Engine speed 2800 rpm 
Blower speed LOW 
Water injection ON 
Mixture position AUTO RICH 


In preflight planning, do not exceed the minimum per- 
formance TPSI limit shown. In operation, do not exceed 
the expected TPSI limit of 141 psi with wet power or 
130 psi with dry power. In the event that this minimum 
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performance TPSI is unobtainable before reaching refusal Proceed borizontally to takeoff 


| speed, the takeoff should be aborted. weight 42,000 15 
Proceed vertically to zero runway 
Determine the Maximum Allowable Takeoff slope parallel guide lines to actual 
Flap Setting runway slope 1% up 
For the purpose of this sample problem the desired mini- Proceed vertically to base line at 
mum initial rate of climb is considered to be 300 fpm. zero headwind, parallel guide lines 
to У; reported headwind 5 knots 
ing: 5 i imited by Climb, 
Using ты Weight Limited by Clim Proceed vertically to Critical Field 
8 ў Lengtb 3850 ft 


Enter lower left-band portion of 


chart with density altitude 1200 ft Note 

Proceed horizontally to desired This field length is that required to accelerate 
minimum initial rate of climb 300 fpm to the critical engine failure speed, two engines 
Parallel guide lines to base line at sea operating, have an engine fail, propeller auto- 
level density altitude, tben proceed feather and either (a) proceed to takeoff or 
vertically to minimum performance (b) stop. Since the critical field length is less 
torque pressure 128 psi than that available, a safe takeoff is possible. 
Parallel guide lines to base line at 

141 psi tben proceed vertically to Determine Refusal Speed 

sep bi аи не Using: (Refusal Speed, 12° Flap, figure A3-12 
Read takeoff flap setting 12° ko aa хай; еј ) 


Enter chart with available runway 


Note length 5000 ft | 

€ For practical operation, limit the final selection Proceed horizontally to У, reported 

of takeoff flap setting to either 12°, 6° or 0°. beadwind. 5 knots 

Intermediate positions should be used only 

when one of these flap settings will not provide Parallel guide line to base line, then 

the required initial rate of climb and runway proceed borizontally to 

length combination. torque pressure 128 psi 
е If the takeoff flap setting should come out as less Parallel guide line to base line, 

than zero, with the particular takeoff atmos- tben proceed borizontally to density 

рһегіс conditions available, off-load as necessary altitude 1200 ft 

to reduce the takeoff weight to that which allows C Я 

the desired initial гасе of climb. Or, if under Parallel guide line to base line, tben 

similar conditions, the takeoff weight cannot be broceed borizontally to intersection 

reduced, work backwards from the weight and of vertical line from gross weight 42,000 lb 

minimum flap setting to determine the expected 

initial rate + climb and thereby Judge the Read refusal speed. (TAS) 108 "is 

desirability of continuing the flight. Also find МА wind refusal speed 105 knots 


Determine Takeoff Speed Note 


Using: (Takeoff and Minimum Control Speeds, 
figure A3-7) 


If the refusal speed should be greater than the 
takeoff speed and since refusal speed is limited 


Enter cbart at gross weigbt 42,000 15 to takeoff speed, then only takeoff speed would 
Proceed vertically to 12? flap curve, need to be monitored. 

tben proceed borizontally to LAS 

scale and read 114 knots 


Determine Takeoff Ground Run 
Determine Critical Field Length 
Using: (Critical Field Length, 12? Flap, figure A3-11) 


Using: (Takeoff Ground Run — 12? Flap, 
figure A3-13) 


Enter chart witb density altitude 1200 ft Enter cbart witb density altitude 1200 ft 
Parallel guide lines to minimum Parallel guide lines to minimum | 
ретјоттапсе torque pressure 128 psi performance torque pressure 128 psi 
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Proceed borizontally to takeoff 


weigbt 42,000 lb 
Proceed vertically to base line at 

zero runway slope, then parallel 

guide lines to actual runway slope 1% up 
Proceed vertically to base line at 

zero headwind, then parallel guide 

lines to У; reported beadwind 5 knots 
Proceed vertically to ground run 

distance 2750 ft 
Also find no wind ground run 3000 ft 


В Determine Go-No-Go Distance and Speed 
Using: (Velocity During Takeoff Ground Run, 


figure A3-5) 


Enter chart with zero wind takeoff 
ground run 


And takeoff speed (IAS) 


3000 ft 
114 knots 


Draw acceleration curve through the 
point of intersection and parallel to 
the guide lines 


Re-enter chart at zero wind 


refusal speed 105 knots 


Proceed vertically to new acceleration 
check curve and then horizontally to 


refusal distance 2400 ft 


Re-enter chart at go-no-go marker 
distance (1st 1000 ft marker before 


refusal distance) 2000 ft 


Proceed horizontally to new acceler- 


ation check curve and readT X X 


seconds for sea level standard 


atmospbere 25 seconds 


Proceed vertically to LAS scale and 
read normal acceleration speed 
(zero wind) LAS 


Find acceleration time for 1200 ft. 
density altitude 
25 seconds 


1 "e. 
(5% Ме 1.017 
Correct tbe no wind speed Бу 
subtracting tbe —9 knots speed 
tolerance from tbe Speed Tolerance 
Chart (figure A3-6) to obtain 
go-no-go speed 


98 knots 


25 seconds 


89 knots 


Correct tbis value for 
headwind of 5 knots (Y^ reported 
Реа4илта) for final corrected 


go-no-go speed 93 knots 
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Summary of Preflight Takeoff Data 

Engine Speed 2800 rpm 
MAP 62 in. Hg 

Minimum performance 
torque pressure 128 psi 
Blower speed LOW 
Mixture position AUTO RICH 
Flap setting 129 
Takeoff speed (148) 114 knots 
Go-no-go airspeed 93 knots 
Go-no-go distance 2000 ft 
Takeoff ground run 2750 ft 


CLIMB 


Determine Power Setting at Start of Climb 


Using: (Climb Power Schedule — 
1400 BHP/2400 RPM, figure A2-7) 


Enter table with pressure altitude Sea level 
Proceed horizontally to CAT. 25°C 
Interpolate between 20°C and 
30°C for MAP 39.9 іп. Hg 
Blower LOW 
Engine speed 2400 rpm 
Torque pressure 92 psi 
Desired fuel flow 1065 Ib/br 
Also note: 
Mixture AUTO RICH 


Determine Power Settings at End of Climb 


Using: (Climb Power Schedule — 1400 BHP, 2400 
RPM, figure A2-7) 
Re-enter table with pressure 
altitude 10,000 ft 
Proceed horizontally to CAT. 0°C 
Read MAP 36.3 in. Hg 
Blower LOW 
Engine speed 2400 rpm 
Torque pressure 92 psi 
Desired fuel flow 1065 Ib/br 
Also note: 
Mixture AUTO RICH 
7-5 
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CRUISE Outside air temberature 20°С 
Determine Airspeed and Power Settings Dew point 50°Е 
for Cruise Headwind 10 knots Ё 
Using: (Nautical Miles per Pound of Fuel — Runway length 8100 ft 
10,000 Feet, figure A5-3) t . I 
Enter at weigbt at start of cruise 41,600 lb Landing weig bt (takeoff weight 
Follow weight line to intersection less fuel for mission, except total 
of long-range line and read BHP reserve) (42,000- 4000) 38,000 lb 
at start о) cruise 1000 bbp 
Proceed vertically to calibrated Determine Power Settings for Emergency 
airspeed 167 knots Go-Around (if Necessary) 
Re-enter at weigbt at end of cruise 38,000 15 Using: (Maximum Wet Power Available, 
Follow weigbt line to intersection figure A2-1) 
of long-range line and read BHP 
at end of cruise 925 bbp Enter cbart witb pressure altitude 5420 ft 
Proceed vertically to calibrated Proceed vertically to CAT. 20°C 
airspeed 165 knots š 
Read MAP 54.1 in. Hg 
Using: (Power Schedule — 1000 BHP, figure A2-15) р 4 Р 1 а : 
Enter table at pressure altitude 10,000 ft грана рек Dr ааш росе 
Р i. Бретон fà САТ psc chart base line then parallel guide 
FORE RS ПОР ИН x | line to reported dew point 
Read MAP 31.9 in. Hg corrected for altitude 50°Е 
три EON Then horizontally to minimum 
Engine speed 1900 rpm performance TPSI 113.5 psi 
TPSI 83 psi 
Also note: Also note: 
Mixture Manual Lean Engine speed 2800 rpm 
Using: (Power Schedule — 900 BHP, figure A2-13) Blower speed Low 
Enter table with pressure altitude 10,000 ft Mixture position AUTO RICH 
Proceed borizontally to CAT. 0°C 
Read MAP 30.6 in. Hg Determine Density Altitude at Destination 
Blower LOW Using: (Density Altitude Chart, figure A1-1) 
Engine speed 1800 rpm Density Altitude 7200 ft 
Determine MAP for 925 bhp, 1800 
f pest а е by using tbe Determine the Approach and Landing 
; Возій 
30.6 т. Не МАР Нар Positions 
900 bhp 925 Note 
30.6 х 925 Each а h Я ing h di 
MAP — = 3 dn. pproach flap setting has a corresponding 
900 шей landing flap setting. The approach Нар setting 
Determine T PSI at епа of cruise is felt to be the more important of the two 
by using tbe formula based on the possibility of a single-engine 
o-around, 
труг-- ВНР _ £ 
RPM x .00632 А р . 
925 Using: (Takeoff Gross Weight Limited by Climb, 
BMEP n 81 psi figure A3-3 
1800 x 00632 px gu ) 
Use same procedure as tbat outlined 
LANDING in determining maximum allowable 
takeoff flap setting with 300 fpm 
Landing Conditions desired rate of climb. Final selection 
Field elevation pressure altitude 5420 ft of approach flap setting 6° 
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Determine Approach and Go-Around Speeds Proceed borizontally to gross 
9 weigbt curve 38,000 Ib 
: (А h L h ө Л 
Using í PP gem A anding Speed Chart, Proceed vertically to base line at 
gure А6-1) 0 beadwind and parallel guide lines 
Enter chart with gross weight 38,000 Ib to V; reported headwind 5 knots 
Proceed vertically to stall speed line Proceed vertically to landing 
1 for approach Пар 6° ground roll 4200 ft 
Proceed horizontally to approach per nM from 50 ft. altitude 5124 ft 
speed line (1.3 stall) then vertically ! 
to read apbroacb speed (148) 120 knots Summary of Approach and Landing Data 
Repeat procedure for 20? flap to Engine Speed 2800 rpm 
find approach speed (LAS) 111 knots Minimum Performance TPSI 113.5 psi 
and landing speed (1.2 stall) 103 knots MAP 54.1 in. Hg 
Blower Speed LOW 
Determine Landing Distance / Ground Roll Mixture Position AUTO RICH 
| Арргоаср Нар Setting 6° 
Using: Landing Ground Roll — 20° Flap, Abbroacb Speed (145) 120 Enots 
figure A6-4) Landing Flap Setting 15° 
Enter chart with density altitude 7200 ft Approach Speed (148) 111 knots | 
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tarting Engines (Hot Weather)... 9-14 
-Takeoff 2-16 
-Такеой (Cold Weather) 9-11 
-Takeoff (Desert) . 3 9-15 
-Такеой (T urbulence & 
Thunderstorms) 9-8 
-Taxiing ........... 2- 


Blowers, Engine 
Brake Pedals 

Brake tem аса 
Вгакез, Use of — - 79 
Briefing 


Cabin 
-Compressor Hydraulic System 
-Heat Controls 
-Heat Rheostat ._.. 
-Pressure Controller 
-Seats 
-Temperature Control During 
Wing & Tail Anti-Icing 
Operation ..... = 
Cabin Compressor Hydraulic 
System 
Cabin Light Switch Panel 
Cabin Pressure Chart ... 
Cabin Pressure Control Panel 
Carburetor 
-Air Temperature 
-Change to Power Settings 
-Engine Stoppage Due to Ice 
-Heat Control Levers а 
-Icing .. 
-Manual ‘Leaning . € 
-Manual Mixture Adjustment. 
-Mixtures ......... 2 
-Sub-Temperature Operation РЯ 
Ceiling—One Engine Inoperative A4-2 
Ceiling—One Engine Inoperative 
(100/130 Grade Fuel) 


4 
4- 
4- 
4- 
4- 


Index 
Ceiling 
to Engine(s) 


Page 


Title 


c 
Ceiling—One Engine Inoperative 
(115/145 Grade Fuel) .. 
Center of Gravity Limitations 
Charts, Approach & Landing, 
Discussion of .. 5 
Charts, Engine Data, Discussion o! 
Charts, Scope & Arrangement. 
Charts, Standard, Discussion of . 
Check Lists ......... 
Circling Approach 
Circuit Breaker & Fuse Panel 
Locations ... » 
Circuit Protection 
Clearance, Obstacle 
Climb ... 
Climb, After Takeoff 
Climb Correction— 
Initial Rate ... 
Climb, Mission Planning . 
Climb Power Schedule— 
1400 ВНР ....... на 
Climb Power Schedule -METO | 
Power ...... " 
Climb Power Schedules . 
Climbout Factor for 


. А2-10% 


Climbout Flight Path A37 
Closing Entrance Door 2-28 
Cockpit Heat 4-5 
Cold Weather Procedures 9-8 
Communication & Associated 

Electronic Equipment .................. 417 
Control Surface Gust Lock 

System 1-44 
Control Wheels & Columns . 1-44 
Controlled Flight, Maintaining . 3-2 
Cooling Blower, Ground 4-5 
Copilot ... 8-1 
Crash Landing 3-21 
Critical Field Length . -A3- 5 Аз-14% 
Cross-Wind Landing .. 2-23 
Cross-Wind Landings, 

Technique For 2-23 
Cross-Wind Takeo: 2-17 
Crew, Minimum... 5-7 
Cruise 

-Cold Weather 9-12 
-Control А5-1 

-Control, One Engine Inoperative.. А5-2 

-Desert 9-15 
-General ... -20, 7-7 

-Operation, Recommended 

Continuous .... А2-2 
Curtains 4-39 
Cylinder Head Temperature 

Considerations оланан 7-2 

D 
Data Case, Flight Report Stowage, 

& Checkoff List Stowage . 4-39 
DC Circuit Breakers & Fuses 1-28 
DC Controls, Pedestal 1-34* 
DC Power Supply System . 1-28 
DC Power Supply System 1-30* 
DC Voltmeter & Voltmeter 

Selector Switch 1-34 
Defrosting, Side Window 4-10 
Density Altitude Chart . __А1-4 * 
Density Altitude vs vz -А1-3, А1-4 “ 
Descent 

-Cold Weather ......... 9-13 
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-Desert ....... 9-15 
-Emergency 3-20 
-General ... 


-Instrument 

-Power Setting 
Desert Procedu 
Detonation ..... 
Differences Table, Main . 
Direct Current .. 
Direct-Vision Windshields 
Distribution of Load .... 
Ditching 

-After .. 

-Approach & Contact 

-General 
Ditching Proc 
Diving 
Diving Speeds, Maximum 
Drift-Down ....... 
Drift-Down—One Engine 

Inoperative ........ ен ALE 
Drinking Water Tank & 
Cup Dispenser . 


Effect of Prime on Power at 
Various Auto Rich Mixtures ...... 
Electrical Failure of Instrument 
Circuit қ 
Electrical Fires 
Electrical Load, Reduction . 
Electrical Power Supply Systems. 
Electrical System сас 
Operation деле 
Emergen 
-Air Brake Knob . 
-Air Brake Operation 
-Air Brake System ... 


-Air Pressure Gage . 1-49 
-Air System . Я 1-49 
-Descent .. 3-20 


-Electrical Power Loss 
-Entrance . 
-Equipment . 
-Exits .... 


-Hydraulic Pump Operation ... - 
-Hydraulic Pump Reset Switch & 
Indicator ТАДА сал u u. u uu u... 1-41 
-Landing Gear Up-Latch 
Release Knob ........... 1-46 


-Landing Gear Up-Latch Release, 

System Operation ... 
-Operation of Air-Conditioning 

System .... 
-Operation of Automatic Pilot 
-Operation of Electrical System. 
-Operation of Fuel System ...... 
-Operation of Hydraulic System. 


-Operation of Landing Gear System 3-32 
-Operation of Landing Gear Lever 3-33 
-Operation of Litter Loading Door 3-32 
-Operation of Oxygen System .. 4-30 
-Operation of Propeller 

De-Icing System TTA 4-17 
-Operation of Windshield Wipers.. 4-35 
-Operation of Wing Flaps .............. 3-32 
-Орегацоп of Wing & Tail 

Anti-Icing System ce 4-15 
-Radio Transmitter AN/CRT-3 . 4-25 
-Radio Transmitter Stowage .. 4-39 
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Title Page 
-Release Operation of Landing 
Gear .— 3-32 
-Transmitter-Receiver AN/URC- 4-26 
-Wing Flap Handle .. 1-45 
Emergency Air System _ я 1-49* 
Emergency Climb -2, А4-8 * 
Emergency Entranc 3-23# 
Emergency Escape Routes .. 3-26* 
Emergency Flap Operation 3-53% 


Engine Cooling 
Engine Smoke & Flame 

Identification 
Engine Starting Controls . 
Engine(s) 


-Before Пее 
-Before Starting (Desert) ......... 
-Before Starting (Hot Weather) 
-Blower Shift Check 
-Blower Shift Operation . 
-Blowers . 
-Controls 
-Cooling 
-Data 
-Directional 
Single-Engine 
-Failure 
-Failure After Takeoff 
(Continued Flight Impossible). 3- 
-Failure at Critical Engine Failure 
Speed & Таксой Speed 
-Fire During Flight . 
-Fire Extinguisher Syst 
-Fire on the Ground 
-General ........ 
-Ground Operation . 
-Ground Operation 
(Cold Weather) 
-Ground Operation (Desert) 
-Ground Operation 
(Hot Weather) 
-Ground Running ... 


Pre wae oe ot 
Шалы ықы Са 


> 


-Ignition & Starting 1-9 
-Indicators ... 1-15 
-Limitations . 5-7 
-Postflight Check—Last Flight 

of Day 
Practice! Best Rate of Climb for 

Various Flap Settings, Single. 3-13 
-Practice Go-Around, Single...... 3-15 
-Practice Low-Speed Turns 

With Single ү 3-15 
-Practice Maneuvers With | 

One Inoperative ...................... 3-13, 3-15 
-Practice Minimum Control Speed 

With One Windmilling . 3-13 
-Ргасисе Stalls оп Single. 3-15 
-Ratings, Limits, & Control 

of Power ...... қ .. A2-1 
-Restarting т Flight 3-8 
-Runup 2-13 
-Shutdown 2-27 
-Shutdown (Cold W'eather) 9-13 


-Shutdown (Desert) . 
-Single, Anti-Icing Operation 


-Single Operation _......................... - 92 
-Single—Operation & ны 
'Chatactefistics аа 3-2 
-Starting = 2-8 
-Starting (Cold Weather) .. де -- 9-10 
-Starting (Hot Weather) . 9-14 
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Title Page 


Е 
Engine(s) (Cont) 


-Stoppage Due to Carburetor Ice 7-6 
-Torquemeters ............ 72 
-Water Injection System 1-6 


Entrance 
-Airplane 
-Door, Closing 
-Door Primary Lock Release 
Indicator Light ...... 
-Door, Secondary Lock Control . 
-Door & Stair System 
Entrance Door, Closi 
Inside ...... P 
Entrance Door, Closing From 
Outside .......... 
Entrance Door, Opening From 
Inside 2 
Entrance Door, Opening From 
Outside ........ P 
Entrance Door & Stair Controls 
Escape Chute 
Escape Rope 
Exterior Inspection 
-Cold Weather . 
-Desert 
-General 
-Hot Weather 
-Lights ......... w 
Exterior Inspection Diagram ._ 
External AC Power Кесера е... 
External DC Power Receptacle.......... 
External Power Receptacle ........ 
-Hydraulic System— 
Ground Operation ...... 
-Hydraulic System— 
Landing 


= = = уюуу 


ра NU 
* 


Failure 
-Alternator 
-Engine .... н 
-Engine During Takeoff (Before 


Leaving Ground) .......................... 3-3 
-Failure During Takeoff 

(Continued Flight Possible)....3-3, 3-4 
-Generator - 
-Instrument 


-Inverter . 
-Pressurization 
-Temperature Control 
Feather, Failure to E 
Field Length, Critical .. 
Fire 

-Detection & Extinguisher 


Systems N 1-50 
-Detection System 1-50 
-Electrical ....... 3-20 
-Engine During Flight .. 3-17 
-Engine, Ground . 3-17 
-Extinguisher Supply Indicator 

Пер J.L... 1-52 
-Extinguishers, ‚ Portable 1-52 
-Fuselage .. 3-19 
-Wing 


Fire Control Panel да à 
Fire Extinguisher Containers & 
Pressure Gages .. 
First Aid Кі. 
Flashlights 
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Flat Tire Landing . 
Flight Compartment, Aft 
(Typical) . 
Flight Compartment Door 
Flight Compartment, Left 
(Typical) . 
Flight Compartn 
(Typical) . 
Flight Compartment. Seats 
Flight Compartment (Typical) 
Flight Control System 
Flight Controls 
Flight During Turbulence & 
Thunderstorms . 
Flight & Engine Instrumen 
Panels (Typical) 
Flight, Holding .. 
Flight Mechani 
Flight Mechanic’s Seat . 
Flight Nurse .. ке 
Flight Operation “Communication 
& Navigation Equipment 
Flight Planning .... 
Flight, Preparation For .. 
Flight, Preparation For 
(instrument) .... М 
Foot Warmers, Pilots’ .... 
Fuel 
-Booster Pump Operation .. 
-Booster Pumps & Switches 
-Crossfeed Operation ...... 
-Pressure Drop During Flight— 
Engine Operating Normally ........ 
-Pressure Drop During Ground 
Operation—Engine Operating 
Normally ...... 3-9 
-Pressure Drop—Engine Operating 
Normally . 8 
-System 
-System Controls & Indicators 
-System Emergency Operation 
-System Operation . 
Fuel Control Panel 
Fuel Flow Per Engine . 
Fuel Flow Per Engine— 


Page 
3-22 


19% 
4-39 
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Kigh BOWE ¿uu u. u. u. A2-29* 
Fuel Flow Per Engine— 

Low Blower .... A2-28* 
Fuel Operating Limits 58% 


Fuel Quantity Data Tabl 
Fuel System 
Fuel System 
Fuselage Fire 


G 


Gage(s) 
-Alternator-Generator 


Hydraulic Pressure ...................... 1-39 
-Alternator-Generator Hydraulic 
System Nitrogen Pressure | ......... 1-39 


-Alternator-Generator Hydraulic 
System Temperature .... 
-Brake Hydraulic Pressure 


-Cabin Compressor Fluid Sight 4.2 
-Cabin Compressor Hydraulic 

Pressure ..... 4-2 
-Cabin Compressor Hydraulic 

Temperature . = 4-2 
-Carburetor Air Temperature 1-16 
-Cylinder Head Temperature 1-16 
-Emergency Air Pressure .... 1-49 
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Index 
Engine(s) 
to Indicator(s) 


Title Page 
-Fire Extinguisher Agent 
Container Pressure 1-52 


-Fuel Pressure 1-16 
-Fuel Quantity 1-26 
-Hydraulic Accumulator Air 

Pressure ...... 1-44 
-Hydraulic Reservoir & Sigh 1-41 
-Main Hydraulic System Pressure. 1-44 


1-15 
1-16 
1-23 


-Manifold Pressure . 
-Oil Pressure 
-Oil Ouantity 


-Oil Temperature . 1-16 
АЗИИ ыны I 4-38 
Galley Ед M я 4-38% 
Galley Power Receptacle .. 4-38 
Generator Failure .......... - 324 
Generator Loadmeters (Ammeters).. 1-29 
Generator Voltage Control 

Rheostats 1-29 
Glide, Maximum ... 3-11 
Glide-Slope Radio AN/ARN-18 . 4-25 
Go-Around ... 2-27 
Go-Around With One Engine 

Inoperative 3-13 
Gross Weight ............. 5-11 
Ground Cooling Power 4-5 
Ground Maneuvers, Practice . 3-13 
Ground Operation, Engine .. ` 2104 

H 
Handle(s) 

-Control Surface Gust Lock . 1-44 

-Hydraulic Pressure Bypass 1-41 

-Emergency Wing Flap . 1-45 

-Engine Fluid-Off .. ар. 23, 1-26, 1-44, 1-52 

-Entrance Door Operating . 1-54 

-Exterior Primary Lock .. 1-58 

-Exterior Secondary Lock . 1-58 

-Fuel Crossfeed ... 1-26 

-Manual Heat Anti-Ice Shutoff . 413 

-No. 2 Engine Fluid-Off .1-39, 4-4 

-Parking Brake ... 1-48 

-Reverse Propeller Latch Stops & 

Override Indicator 1-17 
Heat Anti-Icing Button ........ 4-13 
HF Communication Radio 4-22 
High Gross Weight Landings .. 2-23 
Hot Weather Procedures . 9-14 
Hydraulic ВгаКе System ..... 1-47 
Hydraulic Power Supply System .... 1-41 
Hydraulic Power Supply System ...... 1-42* 
Hydraulic Reservoir Sight Gage . 1-41% 
Hydraulic System Emergency 

Operation ........ 3-27 


Hydraulic System Failure 
-Ground Operation . 
-Landing 


І 
Ice & Rain 9-2 
TEIR. 2 9-2 
Tgnition & Starting 1-9 
Ignition System .. 7-6 
Indicator(s) 
-Augmentor Vane Position 1-9, 4-14 
-Cabin Altimeter ...... 4-4 
-СорПогз Attitude . 1-49 
-Course . 4-24 
-Engine . 1-15 
x-3 


Index 
Indicator(s) 
to Mixture 


Title Page 


Indicator(s) (Cont) 
-Fuel Flowmeters ............. — 
-Landing Gear Position 2..2 1-46 


-Oxygen Flow 4-29 
-Pilot's Attitude 1-50 
-Radio Magnetic 4-24 
-Tacan Range 4-24 
-Tachometers 1-16 
-Torquemeters 1-17 
VERDE азы 432 
-Trim Tab Knobs & Position 1-44 
-Turn 1-47 
-Water Injection ` 1-6 
-Wing Flap Position .. 1-45 
-Wing & Tail Anti-I ng 
Temperature .. 4-14 
Inspection, Exterior 
-Cold Weather 9-8 
-Desert .. 9-15 
-General 2-5 
-Hot Weather 9-14 
Inspection, Interior . 2-2 
Instrument 
-Approaches .... 9-2 
-Flight Procedures . 9-1 
-Landing System өртене ез 9-2 
-Markings "m Б 5-1 
-Selector Panel 4-2 
Instrument Markings ...... 5-2 


Instruments У 
Instruments, Pilot's ка 

Interior Lights 22.2. Я 
Interphone АМ/АТС-10 _ 
Interphone Control Panels . 
Inverter Circuit Breaker: 
Inverter Failure 


J—K 


L 


Lamp Bulbs, Spare .. 
Landing 
-After, Clear of Runway 
-Before ....... 
-Both Engines Inoperat е 
-Crash . қ 
-Cross-Wind 
-Desert 
-Emergency Gear Up-Latch 
Release System Operation . 
-Flat Tire . 
-Gear Emerge: 
-Gear Emergency Release 


Operation ..... 
-Gear Handle Jammed in Up 

Position ....... 3-32 
-Gear Lever Emergency ‘Operation _ 3-33 
-Gear Retracted . 3-21 
-Gear Retraction Speed Limitation. 5-9 


-Gear Safety Circuit 
-Gear System 
-General .. 
-Ground Roll 
-Ground Roll, Effects 
Runway Conditions 
-High Gross Weight .. 
-Light Extension Speed 
Limitations . га 
-Lights .. 
-Minimum 


o! 


Х-4 


T.O. 1C-131A-1 


ALPHABETICAL INDEX (CONT) 


Title Page 


A7-6 
2-21 


-Mission Planning 
-Normal 
-Nose Gear Retracted— 
Main Gears Extended . 
-One Engine Inoperative 
-Pattern, Normal . 
-Single-Engine .. 
-Slippery Runways 
-Weight Limitation 
-Zero Wing Flap . 
Landing Ground Roll 
Landing Gear Controls 
Landing Gear Ground Safety Locks. 
Landing Gear Groun Safety Locks.. 
Landing With One Engine 
Inoperative (Typical) . 
Lavatories .. 
Level Flight Characteristics . 
Lever(s) 
-Landing Gear a 
-Oxygen Regulator Dilurer 
-Primary Lock ...... 
-Propeller Speed Control Levers & 
Governor Limit Lights .. 
L F Range Receiver BC.453B .. 
Lighting Equipment 
Light(s) 
-Aldis Lamp Receptacle 
-Anticollision 
-Attendant's Utility & Келиши 
-Baggage Compartment 
-Cabin Ceiling . 
-Compass ...... 
-Console 
-Entrance Door & Stair 
-Exterior 
-Flight Compartment Dome 
-Fuel Control Panel 
-Hydraulic Reservoir 
-Instrument Panel 
-Interior ...... 
-Interphone Panel 
-Lavatory 
-Litter Door 
-Overhead Switch Pane! 
-Passenger Reading 
-Passing 
-Pedestal . 
-Pilot Map 
-Тажі .... М 
-Warning Sign . 
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-Wheel Well & Nose ‘Compartment 4-27 
-Wing Leading Edge Inspection ...... 4-27 
Limitations 

-Airspeed 5-9 
-Alternator-Generator Hydraulic 

System . 5-9 
-Automatic Appro -h Equipment 

Operating 5-10 
-Automatic Pilot Operating 5-9 
-Center of Gravity . 5-10 
-Engine Power Time . 2-1 
-Equipment = 5-9 
-Landing Gear Extension Speed .. 5-9 
-Landing Light Extension Speed... 5-9 
-Landing Weight 5-11 
-Maneuver 5-9 
-Performance 5-11 
-Power, Maximum 5-7 
-Propeller 5-9 
-Speed With Full Aileron 

Deflection 5-9 
-Weight 5-10 
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-Wing Flap Extension Speed . 
Lineup 
Litter Door Latch Mechanism Flag.. 
Litter, General Arrangement 

(Typical) . 
Litter Lift Power Receptacle 
Litter Loading Door . 
Litter Loading Door 
Litter Loading Door 

Emergency Operation ...... 
Litter Supports .. 
Load Adjuster 
Load Distribution 
Load Factors 
Loading Area, Cautionary 
Loading Area, Not Recommended... 
Loading Area, Recommended . 
ion 
Long Range Pred ion— Distance. 
Long Range Prediction—Time 


M 


Maneuvering Flight -... = 
Manifold Pressure Gage Line 
Drain Valve Buttons ...... 
Manifold Pressure Limits 
Manual Feathering Buttons & 
Indicator Lights 
Manual Heat Anti- 
Margin of Safety 
Marker Beacon Radio AN/ARN- 12. 4.25 
Markings, Explanation of 
Markings, Instrument 
Maximum Bank While Turning 


= 


te be > 
Raw 


аа 
% 


H=RRSOSOCON 


-А5-9 # 
А5-10% 


Maximum Diving Speeds 5-9 
Maximum Diving Speeds 5-9 * 
Maximum Dry Power Available 

(100/130 Grade Fuel) ...А2-7 ж 
Maximum Dry Power Available | 

(115/145 Grade Fuel) A2-5 
Maximum Effort A3-7 


Maximum Endurance 


Summary ы 
Maximum Glide 3-11* 
Maximum Power Available . A2-2 
Maximum Power Limitations ...... 5-7 
Maximum Wet Power Available 

(100/130 Grade Fue!) ......... A2-6 * 
Maximum Wet Power Available 

(115/145 Grade Fuel) A2- = 
Medical Equipment Power Supply... 4-38 
Medical Power Control Box .......... . 4-39# 
Medical Technician а 8-2 


МЕТО Power 
Available . 
METO Power Climb 
METO Power Climb—Distance 
& Fuel ..... 
METO Power 
& Speed ... 
imum Control. Speeds . 
mum Crew 
mum Run Landing 
Minimum Safe Single Eng) 
Speed is 3 
Minimum Takeoff Run 2 
Miscellaneous Emergeni 
Equipment ... 
Miscellaneous Equipment 
Miscellaneous Equipment Locations.. 
Mission Planning 
Mixture Control Levers . 


A2-3, A2-8A, A2-8B* 
.... А4-2 
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N 
Nacelle Flaps ... 1-7 
Nautical Miles Per Pound - 

of Fuel .. -А5-1, А5-3 + 
Nautical Miles Рег Pound of Fuel— 

One Engine Inoperative . А5-11% 
Navigation Equipment 4-35 
Night Flying . 9-8 
Normal Со-Аг y 2-24* 
Normal Landing Pattern (Typ 2-22* 
Normal & Single Engine ILS 

Approach (Typical) . Le 95% 
Normal & Single Engine Radar 

Approach (Typical) .................. 9-4 + 
Normal & Single Engine Radio 

Range, ADF & VOR Approach 

(Typical) ....... 9:3 * 

о 
Obstacle Clearance .... 2-19 


Oil 
-Dilution Procedure ..... 
-Pressure Drop (Oil Ingestion) 
-Reserve Controls 
-Reserve System Operation 
-System ...... 
-System Controls & Indicators . 

Oil Dilution Table .. 

Oil Ouantity Data Table 

Oil System ...... 

Oil System, Main .. 

Oil System, Reserve 

Omnidirectional Range Radio 

AN/ARN-14 . 

Operating Weight 

Operational Climb . 

Operational Climb—Distance 

& Fuel .. 

Operational 

Overhead Switch Panel ............ 

Overspeeding Propeller ..... 

Overwater Briefing _.......... 

Oxygen 
-Emergency Operation of System .... 
-Normal Operation of System .. 
-Portable Unit Recharger 
-Portable Units .. 
-Regulator Emergency "Knobs 
-Regulators ................. 

Oxygen Duration Chart 

Oxygen System 
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Passenger Briefing Checklist .. . 82 
Passengers, General Arrangement | 
(Typical) . pissed 
Performance Limitations - 
Pilot 
Pilots’ Pedestal, Aft Section | 
Pilots’ Pedestal, Quadrant 
Pitch Hunting, Propeller . 
Pitot Static System 
Pitot Static System, 
Pitot Tubes Anti-Icing System 
Portable Fire Extinguishers 
Portable Step-Stool .... 
Postflight Engine Check—Last 
Flight of The Day .... 
Power Loss & Performance 
Power-Off Stall Chart ....... 
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Title 


Power Schedule—500 BHP/ENG 

thru 1700 BHP/ENG ...... А2-12, А2-27% 
Power Schedules ... 
Predeparture Briefing 
Preflight Checks ........ 
Pressure Altitude Table 


Page 
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Pressure Bypass Handle .. 1-44 
Prohibited Maneuvers . й 5-9 
Propeller Auto-Feath System 1-21* 
Propeller Controls . 1-205 
Propeller De-Ice Lo 4-165 
Propeller(s) 

-Autofeathering System 1-21 

-Blade Failure ............ 3-15 

-De-Ice Circuit Breakers 4-16 

-De-Ice Loadmeter 4-16 

-De-Icing System . 4-16 

-De-Icing System, Emergency 

ОрсгаНод ына 4-17 
-De-Icing System, Normal 
Operation .. 

-Failure .. 

-Failure to Feather 

-General ......... 1- 17 

-Inadvertent Reversal 3-16 

-Limitations ....... 5-9 

-Manual Feathering Check .. 


-Manual Feathering System 
-Overspeeding 
-Pitch Hunting 
-Pitch Reversal .. 
-Power Loss or Oscillation 
-Runaway 


Radar Identification Set 
AN/APX-25 
Radio Compass AN/ARN-6 
Radio Remote Control Panels 
Refusal Speed ....... 


4-26 
4-25 
4-22 
A3-6, АЗ-15% 


Reserve Oil Controls 1-26* 
Reserve Oil Tank, Access to 3-19* 
Restarting Engine in Flight .. 3-8 
Rudder Pedal Adjustment Cranks 1-44 


3-15 
2-13 


Runaway Propeller 

Копир, Engine .... 

Runway Surface Conditions, 
BROCE OF Lese een 


-A3-7, A3-26* 


4-39 
5-11 
4-39 
1-58 


Safety Belts ...... 
Safety Margin 
Safety Nets 

Seats, Pilot's . 


Servicing Diag: 1-56% 
Shutdown, Engine . 2-27 
Side Window Певгоз - 4-10 
Single-Engine Anti- Тави Operation. 9-7 
Single-Engine Climb . .A4-2, А4-7 + 
Single: Engine Climbout Procedures 

(Typical) . 3-6 # 
Single-Engine Go-Around . 3-14% 
Single-Engine Oneration . 9-2 
Single-Engine Operation 

& Performance .. 3-2 


Single Engine Takeoff Flight Path. A3-31* 
Slippery Runways, Landing On .. 2-23 


The symbol * indicates an illustration 


Index 
Nacelle 
to Switch(es) 


Title Page 
Smoke & Fumes Elimination . 3-20 
Space Capacity 5-10 
Spark Plug Fouling & | Leading 7-6 
Speed Tolerance ......А3-5, А3-12% 
Spins 6-3 
Stalls 

-Accelerated .... 6-3 
-Characteristics . 6-1 
-Power-Off 6-3 
-Power-On .. 6-2 
-Pre-Stall Buffe 6-1 
-Recovery x 6-3 
Standard Atmosphere А1-6 ж 
Starting Engines ................. 2-8 
Starting Engines (Cold Weather)... 9-10 
Starting & Ignition ............ 1-9 
Static Pressure Selector Valves 1-50 
Steering System = 1-47 
Steering Wheel 1-47 
Switch(es) 
-AC Gyro Instrument Power 
СЫНИ icr ен Ер 1-50 
-АС Voltmeter & Voltmeter 
Selector . 1-35 
-Alternator 1-35 
-Alternator AC Voltmeter & 
Voltmeter Selector . 1-38 


-Alternator-Generator Hydraulic 
System . 
-Alternator Selecto 
-Altitude Control .. 
-Augmentor Мапе .. сё 
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SECTION І 
INTRODUCTION 


1. This Technical Order contains a sample Basic Weight Check List and a 
Chart E, Loading Data, for assistance in complying with the requirements of the 
Handbook of Weight and Balance Data, AN 01-1B-40. 


2. Тһе sample Basic Weight Check List contained herein is to be used ONLY 
AS A GUIDE, in preparing check lists for insertion in the Handbook of Weight 
and Balance Data, AN 01-1B-40, for C-131A aircraft. № no other basic weight 
check list is available, a complete inventory of all equipment in the airplane 
must be made and a check mark placed in the proper column on a new set of 
basic weight check list pages. 


3. The Chart E, Loading Data, contained herein replaces every Chart E for 
C-131A aircraft which is dated 30 days previous to the date of this publication, 
UNLESS SPECIFIC MODIFICATIONS NOT PROVIDED FOR IN THIS CHART E, 
LOADING DATA, HAVE BEEN MADE TO ANY AIRCRAFT OF THIS SERIES. 
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T.O. 1C-131A-5 Section ІІ 


ОЗЕНРІМІ 
змулавіў NI 
АМНЗ 2 Інно 
зманіў NI 
ABIN3 Э інунэ 
зманіў NI 


AYLN3 2 інунэ 


ZT 

AWIN3 2 1вунз 

ара [| Ў 
Зама АЫЗАІ 130 AMI 


FOR USE ІМ АМ 01- 18-40 
RECORD OF CHECKING (Enter date) 


SAMPLE ONLY 


SERIAL NUMBER 


CHART A - BASIC WEIGHT CHECK LIST 
C-131A 


ITEMS AND LOCATION 
(Grouped by Compartment) 


"K" - LITTER DOOR COMPARTMENT - 


AIRPLANE MODEL 
STA. 560 - 610 


365A 


SECTION 


FORM 
1 AUG 50 


Enter constant used below line. 


DD 
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T.O. 1C-131A-5 Section ІІ 
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FOR USE IN AN 01-1B-40 
RECORD OF CHECKING (Enter date) 


SAMPLE ONLY 
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C-131A 


CHART A - BASIC WEIGHT CHECK LIST 


ITEMS AND LOCATION 
(Grouped by Compartment) 


- 10 Gal. 


AIRPLANE MODEL 


[ION "M" - AFT LAVATORY AND AFT LITTE 


Net - Cargo Separation (240 


Water - Aft Lav. 
Chemicals - Lavatories 


Enter conatant used below line. 


DD... 365A 
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FOR USE IN AN 01-1B-40 
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Зкулам ти NI сака 
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C-131A 


CHART А - BASIC WEIGHT CHECK LIST 


ITEMS AND LOCATION 
(Grouped by Compartment) 


AIRPLANE MODEL 


SECTION "М" - AFT STOWAGE COMPARTMENT 


Litter Stanchions - Stowed 10 


838WnN WILI 
Ому 
1 мзии ЗУ dWOD 


Enter constant used below line. 


DD, и „З6БА 
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Section ІІ 
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FOR USE IN AN 01-1B-40 
RECORD OF CHECKING (Enter date) 


амзнаіпоз 
Зама дизлалза APAREIS 


CHART A - BASIC WEIGHT CHECK LIST 


SAMPLE ONLY 


SERIAL NUMBER 


AIRPLANE MODEL C 131A 


PAGE 17 oF22 PAGES 


Т. О. 1С-131А-5 


Амана 2 pan 
змуланіу мі 


Шш 


АНІМЗ 2 іную 
змуланіх NI 
ABIN3 2 вино 
змузда ту NI 
Авімз Э LYVHO) 
INIAN мі 


ITEMS AND LOCATION 
(Grouped by Compartment) 


"P" - NOSE CAP AND NOSE WHEEL WELL 


COMPARTMENT 


N38WnN WILI 
аму 
LN3WLYV 905 


[| | SECTION 
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Basic Weight Check List (Sheet 19 of 22) 


жана ою | | | | | НЕШЕ Е 


аер р 
“Pawnee ИИ ГЇ ШЇ ИЙ ная я ра я ДА L LT В ЇЙ 


анз озю | | | | | 


AM. 
МЕТ ТЕП 


змуланіх мі 
АМНЗ 2 іную 


(3usuj1eduo) Ад pednosp) 
NO11V201 аму SW3LI 


ПЕ T на ОА на на на ня 


B змулёніў мі 
B AHLN3 Э інүно 
[дию элте] L | (1 


ос а 


Амана поз 
лиза 13а 


1 мзиц нузиоз 
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RESTRICTED (When filled in) 
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Т. О. 1C-131A-5 Section И 
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FOR USE IN АМ 01-18-40 
RECORD OF CHECKING (Enter date) 
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C-131A 


CHART А - BASIC WEIGHT CHECK LIST 


ITEMS AND LOCATION 
(Grouped by Compartment) 


AIRPLANE MODEL 
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18505 


LEVELING LUGS 
LATERAL 


JIG POINT Ж. 
JACK 


FITTING) 


INTEGRAL ENTRANCE STAIRWAY 
2 ATTENDANTS SEATS 


AUTO-PILOT EQUIPMENT RACK 


DRINKING WATER DISPENSER LITTER STRAP STOWAGE 


LAVATORY STANCHION STOWAGE 


CREW LOCKER: 


TE ІН in | |Б [Е 


“q а 


(ro. заека на 
m Ap np НЕ ЕЕ 


RADIO RACK 
чт BUFFET AND FOOD STORAGE CARGO ENCLOSURE 


риме 
ШЕШН ІП 


WING JACK FITTING 


THERAPEUTIC OXYGEN 
KIT STOWAGE 
ATTENDANTS STOOL- 


68 644 658 6% 


6» 7% 766.63 782 


419.231 435 455 


359 379 397.481 


303 318.749 340.49 


149.25 16,5 187 


ALT. LEVELING 
PROVISIONS: 


UPPER BRACKET- 
LOWER PLATE N 


5 ESCAPE HATCHES | 


GEAR DOWN FWD CG. LIMIT 351.4 17% 


OXYGEN BOTTLES OBSERVER'S SEAT 


hN BUMPER 


LEVELING LUGS 


LONGITUDINAL 
es = 27.0% 27 LITTERS 72 X 100 LOADING DOOR 
331.6 — MEAN AERODYNAMIC CHORD 
T.E. MAC. 
O 10 20 3 4) S) 47 0 % 10 1% 20 29 зю 34 700 19 зю 59 00 49 700 750 300 250 


Т. О. 1С-131А-5 


е. | 


Chart Е — Airplane Diagram (Sheet 1 of 6) 


Section Ш 


SECTION Ш 
CHART E, LOADING DATA 


NOTES 


(1) The airplane is approximately 
level when the struts are in static 
position. Exact level may be ob- 
tained by compressing or ex- 
tending the nose strut. Struts are 
normal to centerline of airplane. 

the strut 

does not vary the horizontal dis- 


Therefore extension 


tance between wheels. 


(2) Measurements may be taken to 
locate the reactions during weigh- 
ings by dropping a plumb bob 
from jig point fitting “А” at 
Sta. 7.4, and measure to center- 
line of nose and main landing 
gear wheels. 


(3) Shaded area used in conjunction 
with cargo capacity table (Ref 
Sheet 5). 


based on actual 


measurements of commercial 240 


(4) *Dimensions 


airplanes. 
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Section III T.O. 1C-131A-5 


CENTER OF GRAVITY TABLE 


МОМЕНТ/ 1 000 MOMENT/ 1000 МОМЕНТ/ 1000 

GROSS 13.0% 17% 19% 21% 24% 27% 29% 31% 33% 13.0% 13.0 

weicht | МАС | МАС | MAC | MAC | MAC | MAC | MAC | MAC | мас | GROSS || urn a | e MC 

(1) (2) (3) (4) WEI GHT WEIGHT 
(POUNDS) (POUNDS)| (1) (2) (3) ) ||(роџкоз) || (D | (2) 
(346.8) | (351.4) |(353. 8) | (356. 1 ) (359. 6) | (363.1) | (365.4) | (367. 7) | (370. 1) (346.8) (351.4) 

29000 | 10137 | 10191 | 10260 | 10327 | 10428 | 10530 | 10597 | 10663 | 10733 || 34000 11871 | 11948 | 12029 | 12107 | 12226 | 12345 | 12424 | 12502 | 12583 || 39000 13605 | 13705 | 13798 | 13888 | 14024 | 14161 | 14251 | 14340 | 14434 
100 | 10172 | 10226 | 10296 | 10363 | 10464 | 10566 | 10633 | 10700 | 10770 100 11906 | 11983 | 12065 | 12143 | 12262 | 12382 | 12460 | 12539 | 12620 100 13640 | 13740 | 13834 | 13924 | 14060 | 14197 | 14287 | 14377 | 14471 
200 | 10207 | 10261 | 10331 | 10398 | 10500 | 10603 | 10670 | 10737 | 10807 200 11941 | 12018 | 12100 | 12179 | 12298 | 12418 | 12497 | 12575 | 12657 200 13675 | 13775 | 13869 | 13959 | 14096 | 14234 | 14324 | 14414 | 14508 
300 | 10241 | 10296 | 10366 | 10434 | 10536 | 10639 | 10706 | 10774 | 10844 300 11975 | 12053 | 12135 | 12214 | 12334 | 12454 | 12533 | 12612 | 12694 300 13709 | 13810 | 13904 | 13995 | 14132 | 14270 | 14360 | 14451 | 14545 
400 | 10276 | 10331 10402 | 10469 | 10572 | 10675 | 10743 | 10810 | 10881 400 12010 | 12088 | 12171 12250 | 12370 | 12491 | 12570 | 12649 | 12731 400 || 1378 13845 | 13940 | 14030 | 14168 | 14306 | 14397 | 14487 | 14582 

29500 | 10311 | 10366 | 10437 | 10505 | 10608 | 10711 | 10779 | 10847 | 10918 la 12045 | 12123 | 12206 | 12285 | 12406 | 12527 | 12606 | 12686 | 12768 || 39500 13779 | 13880 | 13975 | 14066 | 14204 | 14342 | 14433 | 14524 | 14619 
600 | 10345 | 10401 | 10472 | 10541 | 10644 | 10745 | 10816 | 10884 | 10955 600 12079 | 12158 | 12241 | 12321 | 12442 | 12563 | 12643 | 12722 | 12805 600 13813 | 13915 | 14010 | 14102 | 14290 | 14379 | 14470 | 1456! | 14656 
700 | 10380 | 10437 | 10508 | 10576 | 10680 | 10784 | 10852 | 10921 | 10992 700 12114 | 12194 | 12277 | 12357 | 12478 | 12600 | 12679 | 12759 | 12842 700 13848 | 13951 | 14046 | 14137 | 14276 | 14415 | 14506 | 14598 | 14693 
800 | 10415 | 10472 | 10543 | 10612 10716 | 10820 | 10889 | 10957 | 11029 800 12149 | 12229 | 12312 | 12392 | 12514 | 12636 | 12716 | 12796 | 12879 800 13883 | 13986 | 14081 | 14173 | 14312 | 14451 | 14543 | 14634 | 14730 
900 | 10449 | 10507 | 10579 | 10647 | 10752 | 10857 | 10925 | 10994 | 11066 | 900 12183 | 12264 | 12348 | 12428 | 12550 | 12672 | 12752 | 12833 | 12916 | 900 13917 | 14021 | 14117 | 14208 | 14348 | 14488 | 14579 | 1467! | 14767 

+ + 

30000 | 10484 | 10542 | 10614 | 10683 10788 | 10893 | 10962 | 11031 | 11103 || 35000 12218 | 12299 | 12383 | 12464 | 12586 | 12709 | 12789 | 12870 | 12954 || 40000 13952 | 14056 | 14152 | 14244 | 14384 | 14524 | 14616 | 14708 | іцвоч 
100 || 10519 | 10577 | 10649 10719 10824 | 10929 | 10999 | 11068 | 11140 100 12253 | 12334 | 12418 | 12499 | 12622 | 12745 | 12826 | 12906 | 12991 100 13987 | 14091 | 14187 | 14280 | 14420 | 14560 | 14653 | 14745 | 14841 
200 | 10553 | 10612 | 10685 | 10754 | 10860 | 10966 | 11035 | 11105 | 11177 200 12287 | 12369 | 12454 | 12535 | 12658 | 12781 | 12862 | 12943 | 13028 200 14021 | 14126 | 14223 | 14315 | 14456 | 14597 | 14689 | 14782 | 14878 
300 | 10588 | 10647 | 10720 | 10790 | 10896 | 11002 | 11072 | 11141 | 11214 300 12322 | 12404 | 12489 | 12570 | 12694 | 12817 | 12899 | 12980 | 13065 300 14056 | 14161 | 14258 | 14351 | 14492 | 14633 | 14726 | 14818 | 14915 
400 | 10623 10683 | 10756 | 10825 | 10932 | 11038 | 11108 | 11178 | 11251 400 12357 | 12440 | 12525 | 12606 12730 | 12854 | 12935 | 13017 | 13102 400 14091 | 14197 | 14294 | 14386 | 14528 | 14669 | 14762 | 14855 | 14952 

++ — T- + 

30500 || 10657 | 10718 | 10791 | 10861 | 10968 | 11075 | 11195 | 11215 | 11288 | 35500 | 12391 | 12475 | 12560 | 12642 12766 | 12890 | 12972 | 13053 | 13139 || 40500 | 14125 | 14232 | 14329 | 14422 | 14564 | 14706 | 14799 14892 | 14989 
600 10692 | 10753 | 10826 | 10897 | 11004 | 11111 11181 11252 11325 600 12426 | 12510 | 12595 | 12677 | 12802 | 12926 | 13008 | 13090 | 13176 600 14160 | 14267 14364 | 14458 | 14600 | 14742 | 14835 | 14929 | 15026 
700 | 10727 10788 | 10862 | 10932 | 11040 | 11147 | 11218 11288 | 11362 700 12461 | 12545 | 12631 | 12713 | 12838 | 12963 | 13045 | 13127 | 13213 700 14195 | 14302 | 14400 | 14493 | 14636 | 14778 | 14872 | 14965 | 15063 
800 10761 | 10823 | 10897 | 10968 | 11076 11183 | 11254 | 11325 | 11399 800 12495 | 12580 | 12666 | 12748 | 12874 | 12999 | 13081 | 13164 | 13250 800 14229 | 14337 | 14435 | 14529 | 14672 | 14814 14908 | 15002 | |5100 
900 | 10796 | 10858 | 10932 | 11003 | 11112 | 11220 | 11291 | 11362 | 11436 900 | 12530 | 12615 | 12701 | 12784 | 12910 | 13035 | 13118 | 13200 13267" й 900 || 14264 | 14372 | 14470 | 14564 | 14708 | 14851 | 14945 | 15039 | 15137 

31000 | 10831 | 10893 | 10968 | 11039 | 11148 | 11256 | 11327 11399 | 11473 || 36000 12565 | 12650 | 12737 | 12820 | 12946 | 13072 | 13154 | 13237 | 13324 || 41000 14299 | 14407 | 14506 | 14600 | 14744 | 14887 | 1498! | 15076 | 15174 

10865 | 10929 | 11003 | 11075 | 11184 | 11292 | 11364 | 11435 | 11510 100 12599 | 12686 | 12772 | 12855 | 12982 | 13108 | 13191 | 13274 | 13361 100 14333 | 14443 | 14541 | 14636 | 14780 | 14923 | 15018 | 15112 | 15211 

200 || 10900 | 10964 | 11039 | 11110) 11220 | 11329 | 11400 | 11472 | 11547 200 12634 | 12721 | 12808 | 12891 | 13018 | 13144 | 13227 | 13311 | 13398 200 14368 | 14478 | 14577 | 14671 | 14816 | 14960 | 15054 | 15149 | ,5248 

300 10935 | 10999 | 11074 | 11146 | 11255 | 11365 | 11437 | 11509 | 11584 300 12669 | 12756 | 12843 | 12926 | 13053 | 13181 | 13264 | 13348 | 13435 300 14403 | 14513 | 14612 | 14707 | 14851 | 14996 | 15091 | 15186 | 15285 

400 | 10970 | 11034 | 11109 | 11182 | 11291 | 11401 | 11474 | 11546 | 11621 400 12704 | 12791 | 12878 | 12962 | 13089 са 13301 | 13384 | 13472 400 14438 | 14548 | 14647 | 14743 | 14887 | 15032 | 15128 | 15223 15322 
1 

31500 | 11004 | 11069 | 11145 | 11217 | 11327 | 11438 | 11510 | 11583 | 11658 | 36500 12738 | 12826 | 12914 | 12998 | 13125 | 13253 | 13337 13421 | 13509 || 41500 14472 | 14583 | 14683 | 14778 | 14923 | 15069 | 15164 | 15260 15359 
600 | 11039 | 11104 | 11180 | 11253 | 11363 | 11474 | 11547 | 11619 | 11695 600 12773 | 12861 | 12949 | 13033 | 13161 | 13289 | 13374 | 13458 | 13546 600 14507 | 14618 | 14718 | 1484 | 14959 | 15105 | 15201 | 15296 | 15396 
700 || 11074 | 11139 11215 | 11288 | 11399 11510 | 11583 | 11656 | 11732 700 12808 | 12896 | 12894 | 13069 | 13197 | 13326 | 13410 | 13495 | 13583 700 14542 | 14653 | 14753 | 14849 | 14995 | 15141 | 15237 | 15333 | 15433 
800 | 11108 | 11175 11251 | 11324 | 11435 | 11547 | 11620 | 11693 | 11769 800 12842 | 12932 | 13020 | 13104 | 13233 | 13362 | 13447 | 13531 | 13620 800 14576 | 14689 | 14789 | 14885 | 15031 | 15178 | 15274 | 15370 | 15470 
900 | 11143 | 11210 | 11286 | 11360 11471 | 11583 | 11656 | 11730 | 11806 900 | 12877 12967 | 13055 | 13140 | 13269 | 13398 | 13483 | 13568 | 13657 900 | 14611 | 14724 | 14824 | 14921 | 15067 | 15214 | 15310 | 15407 | 15507 

а! 1 | 
32000 | 11178 | 11245 | 11322 | 11395 11507 11619 | 11693 | 11766 11843 | 37000 12912 | 13002 | 13091 | 13176 | 13305 | 13435 | 13520 | 13605 | 13694 || 42000 14646 | 14759 | 14265 | 14956 | 15103 | 15250 | 15347 | 15443 | 15544 
100 11212 | 11280 | 11357 | 11931 | 11543 | 11656 | 11729 | 11803 | 11880 100 12946 | 13037 | 13126 | 13211 | 13341 | 13471 | 13556 | 13642 | 1373! 100 14680 | 14794 | 14895 | 14992 | 15139 | 15287 | 15383 | 15480 | 15581 
200 || 11247 | 11315 | 11392 | 11466 11579 | 11692 | 11766 | 11840 | 11917 200 12981 | 13072 | 13161 | 13247 | 13377 | 13507 | 13593 | 13678 | 13768 209 14715 | 14829 | 14930 | 15027 | 15175 | 15323 | 15420 | 15517 | 15618 
300 | 11282 | 11350 | 11428 | 11502 | 11615 11728 | 11802 | 11877 | 11954 300 13016 | 13107 | 13197 | 13283 | 13413 | 13544 | 13629 | 13715 | 13805 300 14750 | 14864 | 14966 | 15063 | 15211 | 15359 | 15456 | 15554 | |5655 
00 | 11316 | 11385 | 11463 | 11538 | 11651 | 11764) 11839 | 11913 | 11991 400 13050 | 13142 | 13232 | 13318 | 13449 | 13580 | 13666 | 13752 | 13842 400 14734 | 14899 | 15001 | 15099 | 15247 | 15395 | 15493 15590 | 15692 
32500 | 11351 | 11421 11499 | 11573 | 11687 | 11801 | 11876 | 11950 | 12028 || 37500 | 13085 | 13178 | 13268 | 13354 13485 | 13616 | 13703 | 13789 | 13879 | 42500 14819 | 14935 | 15037 | 15134 | 15283 | 15432 | 15530 | 15627 | 15729 
600 | 11386 | 11456 11534 | 11609 | 11723 | 11837 | 11912 | 11987 | 12065 600 13120 | 13213 | 13303 | 13389 | 13521 | 13653 | 13739 | 13826 | 13916 600 14854 | 14970 | 15072 | 15170 | 15319 | 15468 | 15566 | 15664 | 15766 
700 | 11420 | 11491 | 11569 | 11644 | 11759 | 11873 | 11949 | 12024 | 12102 700 | 13154 | 13248 | 13338 | 13425 | 13557 | 13689 | 13776 | 13862 | 13953 700 14888 | 15005 | 15107 | 15205 | 15355 | 15504 | 15603 | 15701 | 15803 
800 | 11455 | 11526 | 11605 | 11680 | 11795 11910| 11985 | 12061) 12139 800 13189 | 13283 | 13374 | 13461 | 13593 | 13725 | 13812 | 13899 | 13990 800 14923 | 15040 | 15143 | 15241 | 15391 | 1554! | 15639 | 15738 | 15840 
900 | 11490 | 11561 11640) 11716 | 11831 | 11946 | 12022 | 12097 и 900 13224 | 13318 | 13409 | 13496 | 13629 нет 13849 | 13936 | 14027 900 14958 | 15075 |15178 | 15277 | 15427 | 15577 | 15676 15774 | 15877 
T sa + tt 
33000 || 11524 | 11596 11675| 11751 11867 11982| 12058 | 12134] 12213 || 38000 | 13258 | 13353 | 13444 | 13532 | 13665 | 13798 | 13885 | 13973 | 14064 || 43000 14992 | 15110 | 15213 | 15312 | 15463 | 15613 | 15712 | 15811 | 1594 
100 | 11559 | 11631 | 11711’ 11787 | 11903 | 12019 | 12095 | 12171| 12250 100 13293 | 13388 | 13480 | 13567 | 13701 | 13834 | 13922 | 14009 | 14101 100 15027 | 15145 | 15249 | 15348 | 15499 | 15650 | 15749 | 15848 | 15951 
200 | 11594 | 11666 | 11746) 11823 | 11939 | 12055) 12131 | 12208 | 12287 200 13328 | 13423 | 13515 | 13603 | 13737 | 13870 | 13958 | 14046 | 14138 200 15062 | 15180 | 15284 | 15384 | 15535 | 15686 | 15785 15885 | 15988 
300 | 11628 | 11702 | 11782 11858) 11975 | 12091 | 12168 | 12244 | 12324 300 13362 | 13459 | 13551 | 13639 | 13773 | 13907 | 13995 | 14083 | 14175 300 15096 | 15216 | 15320 | 15419 | 15571 | 15722 | 15822 | 1592! | 16025 
400 | 11663 | 11737 | 11817| 11894) 12011 | 12128 | 12204 | 12281 12361 || 400 || 13397 | 13494 | 13586 | 13674 | 13809 | 13943 | 14031 | 14120 | 14212 400 ee | 15251 | 15355 | 15455 | 15607 | 15759 | 15858 | 15958 | 16062 
ü T 
33500 | 11698| 11772 | 11852 11929 12047! 12164 | 12241 12318) 12398 || 38500 13432 | 13529 | 13621 | 13710 | 13845 | 13979 | 14068 | 14156 | 14249 || 43500 15166 | 15286 | 15390 | 15490 | 15643 | 15795 | 15895 | 15995 | 16099 
600 11732 | 11807 | 11888) 11965 | 12083 12200 | 12277 | 12355 | 12435 600 13466 | 13564 | 13657 | 13745 | 13881 | 14016 | 14104 | 14193 | 14286 575 15192 | 15312 | 15417 | 15517 | 15670 | 15822 | 15922 | 16023 | 16127 
700 | 11767 1842) 11923 12001) 12119! 12236 12314) 12391) 12472 700 13501 | 13599 | 13692 | 13781 | 13917 | 14052 | 14141 | 14230 | 14323 
800 11802 11877 | 11958 12036 | 12154 | 12273 12351 12428 | 12509 800 13536 | 13634 13727 | 13817 | 13952 | 14088 | 14178 | 14267 | 14360 
900 | 11837 | 11912) 11994| 12072 12190 | 12309 | 12387 | 12465 | 12546 900 13571 | 13669 | 13763 | 13852 | 13988 | 14125 | 14214 | 14304 | 14397 
(1) FORWARD FLIGHT LIMIT - WHEELS UP - 13.0%. МОМЕНТ/ 1000 DUE TO RETRACTION OF LANDING GEAR 1$ -80. (2) FORWARD TAKE-OFF AND LANDING LIMIT - 17% MAC - WHEELS DOWN 
МОМЕНТ/ 1000 VALUES LISTED IN THIS COLUMN RE THE MOMENTS CORRESPONDING TO 13.0% MAC INCREASED BY 3) AFT TAKE-OFF LANDING LIMIT - 31% MAC - WHEELS DOWN 
THE MOMENT FOR RETRACTION OF THE LANDING3EAR, AND ARE EQUIVALENT TO APPROXIMATELY 15. 44 MAC АТ ы АЕТ ра Ші” 15 На ще : 
29000 POUNDS ТО 14.6% МАС AT 43575 POUNDS LOADINGS, BASED ON WHEELS DOWN CONDITION WHICH FALL 
18504-2 WITHIN THE LIMITING MOMENTS IN THE TABLE, WILL BE SATISFACTORY WHEN THE LANDING GEAR IS RETRACTED. 


Chart E — Center of Gravity Table (Sheet 2 of 6) 
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T.O. 1C-131A-5 Section 111 


FUEL TABLE 


GALLONS WEIGHT МОМЕНТ/ 1000] GALLONS WEIGHT МОМЕКТ/ 1000 GALLONS WEIGHT MOMENT/ 1000 


10 60 23 510 3060 1159 1010 6060 2296 
20 120 45 520 3120 1182 1020 6120 2319 
30 180 68 530 3180 1205 1030 6180 2342 
40 240 91 540 3240 1228 1040 6240 2364 
50 300 Tm 550 3300 1250 1050 6300 2387 
60 360 136 560 3360 1273 1060 6360 2410 
70 420 159 570 3420 1296 1070 6420 2433 
80 480 182 580 3480 1319 1080 6480 2455 
90 540 205 590 3540 ЕТ 1090 6540 2478 
100 600 227 600 3600 1364 1100 6600 2501 
110 660 250 610 3660 1387 TIT) 6660 2523 
120 720 273 620 3720 1410 1120 6720 2546 
130 780 295 630 3780 1432 1130 6780 2569 
140 840 318 640 3840 1455 1140 6840 2592 
150 900 341 650 3900 1478 1150 6900 2614 
160 960 364 660 3960 1500 1160 6960 2637 
170 1020 386 670 4020 1523 1170 7020 2660 
180 1080 409 680 4080 1546 1180 7080 2683 
190 1140 432 690 4140 1569 1190 7140 2705 
200 1200 455 700 4200 1591 1200 7200 2728 
210 1260 477 710 4260 1614 1210 7260 2751 
220 1320 500 720 4320 1637 1220 7320 2726 
230 1380 523 730 4380 1660 [240 7380 2796 
240 1440 546 740 4440 1682 1240 7440 2819 
250 1500 558 750 4500 1705 1250 7500 2842 
260 1560 591 760 4560 1728 1260 7560 2864 
270 1620 614 770 4620 1751 1270 7620 2887 
280 1580 E 780 4680 1773 1280 7680 2910 
290 1740 659 790 4740 1796 1290 7740 2933 
300 1800 682 800 4800 1819 1300 7800 2955 
p 589 705 810 4860 1841 1310 7860 2978 
320 1929 vet 820 4920 1864 1320 7920 3001 
330 1980 150 530 4980 1887 1330 7980 3024 
R 2 us > а ШЫ 1340 80% 3046 
1350 8100 3069 

360 2160 p 860 5160 1955 1360 8160 3092 
370 2220 E 870 5220 1978 1370 8220 3115 
920 2280 Ва 880 5280 2001 1380 8280 3137 
390 2330 887 890 5340 2023 1390 8340 3160 
400 1400 909 900 5400 2046 1400 8400 3183 
410 2450 932 910 5460 2069 1410 8460 3205 
420 2520 959 920 5520 2092 1420 8520 3228 
430 2580 978 930 5580 2114 ЇЗ ен 525] 
440 2640 1000 940 5640 2137 1940 8640 3274 
450 2700 1023 950 5700 2160 ш о 2006 
460 2760 1046 960 5760 2182 шс 2760 SE 
470 2820 1058 970 5820 2205 in din au 
480 2880 1091 980 5880 2228 as 3550 3165 
490 2940 и 990 5940 2250 150 2640 522 
500 3000 1137 1000 6000 2273 p sin m 


185043 MAXIMUM CAPACITY 1500 GALLONS 
ARM - 378.9 INCHES FROM H.R. L. 


Chart E — Fuel Table (Sheet 3 of 6) 
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Section III Т. О. 1С-131А-5 


CREW 8 PATIENT (OR PASSENGER) TABLE 


BASED ON 180 LBS PER MAN FOR CREW & PASSENGERS 
AND 230 LBS PER MAN FOR LITTER PATIENT & LITTER 


WEIGHT MOMEN T/1000 


PILOTS 
ATTENDANTS 
FEMALE ROW 1 R.H. 
MALE ROW 1 L.H. 


LITTERS & LITTER PATIENTS 
LEFT HAND 
ROW 1 
ROW 2 
ROW 3 
ROW 4 


RIGHT HAND 
ROW 1 

ROW 2 

ROW 3 
SEATED PASSENGERS (37) 
ROW H. - PASSENGER OR ATTENDANT 

ROW 
ROW 
ROW 
ROW 
ROW 
ROW 
ROW 
ROW 
ROW 10 
ROW 11 R. 


хо со о щл ом ~ 
Qo Qo Qo фо фо Qo go ро 
ZBOZSAZZZZ 


ЕЛЕН 


L. 
L 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
R. 
R 


H. 
H. 


OIL TANKS 


NACELLE TANKS OIL REPLENISHING TANK 
ARM - 323" ARM - 636" 


POWER PLANT WATER TABLE 
ARM - 440" 


25 (Max) 


Chart E — Crew and Patient Loading Table, Oil Table, Power Plant Water Table (Sheet 4 of 6) 
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Т. О. 1С-131А-5 Section Ш 


САКСО САРАСІТҮ TABLE 
(CAPACITY LOADINGS BASED ON NO PASSENGERS OR PATIENTS ABOARD) 


E RE ра Г Гага а а Г] киы 
то | то 
465 | 510 га 
| 443 | Е ma | Гаю ые 
MOMENT /1000 FOR COMPTS AT CENTROIDS NOTED 


706 
TO 


375 

TO 

LENGTH 420 
| 487 | 535 | ій 


[Emre Гаю Ган з» [3 Law 1 
WEIGHT 
POUNDS 


NOTE: TOTAL WEIGHT IN COMPARTMENT 
NOTE: TOTAL WEIGHT IN COMPARTMENT L AND M (WEB GATE COMPARTMENT L.H.) 
J THRU N MUST NOT EXCEED 3800 LBS MUST NOT EXCEED 800 LBS. TOTAL WEIGHT 
WITH LAVATORIES INSTALLED. IN COMPARTMENT L THRU N MUST NOT EX- 
CEED 1300 LBS. 


(1) KEEP SHADED AREA CLEAR - 20 INCH CENTRAL AISLE - FROM STA 167 TO STA 744. (SEE E CHART SHEET 1) 


(2) CARGO LOADING LIMITS AS SHOWN ABOVE ARE WITH'A' CHART EQUIPMENT INSTALLED. CARGO LOADINGS MAY 
BE INCREASED ІҒ АМ EQUIVALENT WEIGHT OF А CHART EQUIPMENT 15 REMOVED FROM SUBJECT COMPART- 
MENT. 

Chart E — Cargo Capacity Table (Sheet 5 ot 6) 
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Т. О. 1С-131А-5 


Section Ш 


= 
о 
3 
т 
т 
т 
т 
+ 


“(4004 әлопьв 
198 *sq| 061 $! биірсоЧ зоо шашхой 67019 - 67016 7046 селу 2000 19417) ‘400$ eonbs 194 
"59154 s! ез!у [оцчеЭ YoU! бг 199]э © чим ррд "045 94 [91 7946 биірооЧ 2004 шпвихой 23108 


1333 -H19N31 


08 
О 


514 51 = H19N37 379155 438 хуй 
HOIH ‚Ӯ X зам у 3435 


ізлайухз 


Chart E — Maximum Package Size Table (Sheet 6 of 6) 
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Т. О. 1C-131A-5 Section Ш 


FOR USE IN 
AN 01-1B-40 


WEIGHT AND BALANCE CLEARANCE FORM F 
— TRANSPORT AND CARGO — 
(USE REVERSE FOR TACTICAL MISSIONS) 


AIRPLANE 
SERIAL NUMBER 


(SAMPLE ONLY) 


MISSION | : 
Delivery 


PRELIMINARY ESTIMATE 
ALLOWABLE GROSS WEIGHT 


тота AIAPLINE A FUEL WT. (Refill) [1 [east аас (From Ghar? y | Таг 5] ol т 
[romane com (rer ia) | — 7601 [С ад 99 
LIMITS [з | crew мо.) 2 
2/GROSS #Т. ТАКЕ OFF (1) 2/58055 WT. LANDING ( Iba) CREW'S BAGGAGE 
43575 41480 ЗТЕМАЯО" S EQUIPMENT 
3] PERMISSIBLE | FROM тоз &{-С.) EMERGENCY EQUIPMENT 
C.G. TAKE OFF EXTRA EQUIPMENT 
4/ PERMISSIBLE 
C.G. LANDING 


from current applicahle TO. 
3/ Applicable to фго 
4/ Applicable to gro 


REMARKS 


Cargo & Misc. 


WATER INJ. FLUID 


LOWER COMPARTMENTS 


ас 
PASSENGERS 
CARGO 


UPPER COMPARTMENTS 
------ + 
PASSENGERS 


CARGO 


(B) Food & Liquid 


(M) Drinking Water 
16.6 


Medical Case 
300.0 


Water, Lav. 
83.3 


Chemical, Lav. 
16.0 


(N) Cargo Netting 


COMPUTER PLATE NUMBER (If used) 


CHANGES (+ or — 2 


<> 
ре 
SEI 
p 


14 [CORRECTIONS (If required) [ | 
15 |TAKE OFF CONDITION (Corrected) 
TAKE OFF C.G. 


IN % М.А. С. 


LESS FUEL 


WEIGHT В BALA TECHNICIAN 


Ol Aural / “St ЛЕ 
Dati) „ай боб, И 


TOTAL WEIGHT REMOVED | — 


TOTAL WEIGHT ADDED |, 


МЕТ DIFFERENCE 
(Ref. 14) 


рр... 365 F 


Weight апа Balance Clearance Form F — Transport and Cargo 
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